AD-A192  941 


^  CC^jf 


IMPACTS  OF  SIZE,  COMPOSITION  AND  COMPACTNESS  OF  THE 

DELAYED  ENTRY  POOL  ON  ENLISTMENT  CONTRACT  PRODUCTION: 

Efficient  Allocation  of  Recruiting  Expenditures 
and  Optimal  OEP  Management 


A  technical  Final  Report  Prepared  for  the  Naval  Recruiting  Command  Under 
Sponsorship  of  the  Navy's  MPT  RAD  Program  and  the  Army  Research  Institute 


PRINCIPAL  INVESTIGATOR:  Richard  C.  Morey.  Ph.D.* 

Duke  University 


ONR  Contract  N00014-86-K-0732 


November,  1987 


This  report  was  prepared  under  the  Navy  Manpower,  Personnel  and  Training 
R&D  Program  of  the  Chief  of  Naval  Research  under  Contract  N00014-86-K-0732. 


DTIC 

MAR  2  419881 


9 


*  The  author  is  now  at  the  University  of  Cincinnati.  His  address  for 

correspondence  is  Director,  Center  for  Applied  Business  Research,  College 
of  Business  Administration,  University  of  Cincinnati,  Cincinnati,  OH 
45221-0130 


I 


toramunoN  sYatemenY  X 

Approved  for  pubBc  rotoas*; 
Dlatxlbution  Ualhzslted 


88 


22 


095 


I 


TABLE  OF  CONTENTS 


l.O  BACKGROUND  AND  THRUSTS  OF  EFFORT .  I 

Ul  The  Delayed  Entry  Program .  I 

1.2  Brief  Overview  of  National  Delayed  Entry  Program  Statistics 

Over  Period  FY84-FY86  .  5 

1.3  Key  Issues  of  Delayed  Entry  Program  Management  Focused  on  In 

this  Effort  .  ........  .  9 

1.4  Related  Management  Issues  of  Interest  .  ......  10 

2.0  OVERVIEW  OF  DATA  AND  GENERAL  INSIGHTS  AVAILABLE . 10 

2.1  Types  of  Data  Available  . . . . 10 

2.2  Averages  and  Ranges  Over  36  Month  Period . 19 

2.3  Key  Summaries  by  Year . . . 19 

3.0  ANALYTICAL  MODELS  (SpeclC vCation  Issues)  .  21 

3.1  A  Behavioral  Production  Model  . . .  21 

3.2  Optimized  Cost  Allocation  Models  .....  .  .....  26 

4,0  RESULTS  OF  EXERCISING  MODELS  OF  SECTION  3  ON  FY84-TY86  DATA  ....  34 

4.1  Estimation  of  Parameters  from  Behavioral  Production  Model 

for  the  Period  FY84-FY86  . 34 

4.2  Estimation  of  Parameters  from  Efficient  Cost  Models  ......  42 

5.0  MINIMAL  SIZES  OF  DEP  OF  A  AND  C  TYPE . 51 


5.1  Criterion  Utilized  ....  .  .....  51 

5.2  Basic  Approach . . . 53 


LIST  OF  FIGURES  AND  TABLES 


Figure  1:  Recruit  Quellty  Mecrix  ...»  .  3 

Table  1:  General  Advantages  and  Disadvantages  of  Larger  Delayed  Entry 

Program  Sizes  . . . . . .  4 

Figure  2:  Size  of  A  cell  DEP  per  Recruiter  by  Month  6 

Figure  3:  Variation  In  A  cell  contract  production  ...........  7 

Figure  4:  Variation  In  C  cell  contract  production  .  8 

u 

Table  2:  Averages  and  Ranges  over  36  Month  Period  for  Key  Demographics 

and  Resource  Levels  at  National  Level  .  .....  12 

Table  3:  Key  Averages  and  Ranges  Related  to  DEP  and  Contracts . 13 

Table  4:  Statistics  Related  to  DEP  Profiles  or  Compactness  of  DEP  ...  14 

Table  5:  Key  Statistics  by  Fiscal  Year . IS 

Table  6:  Comparison  of  Resource  Utilization  Over  Three  Fiscal  Years  .  .  18 

Table  7:  Eatlmatlon  of  Parameters  for  Behavioral  Model  .........  35 


Table  8:  Estimation  of  Parameters  from  Efficient  Cost  Models  .  43 


Table  9:  Coonarlson  of  Resource  Utilization  by  Year  with  Cost  of 

Recruiters  Included . . . 46 

Table  10:  Comparison  of  Resource  Utilization  by  Year  with  Cost  of 

Recruiters  Excluded  .....  .  .....  47 

Table  1 1:  Comparison  of  DEP  by  Fiscal  Year  . . .  52 

Table  12:  Summery  of  Minimal  Threshold  For  DEP  Sizes  of  Type  A  and  C 

cell  contracts . . . .  57 


1 


).0  BACKGROUND  AMD  THRUSTS  OF  EFFORT 
l.I  Th«  PAUyd  Entry  Program 

Each  of  th«  AriMd  Servlets'  Recruiting  Commands  enables  a  potential 
recruit  to  delay  his  actual  shipping  date  (called  his  accession  date)  for  up 
to  a  year  from  the  time  he  signs  an  obligation  (a  so-called  contract)  to  enter 
a  given  Service*  If  a  recruit  chooses  to  delay  his  shipping  date  beyond  a 
month  of  his  time  of  contract  signing,  he  enters  the  so-called  Delayed  Entry 
Program  (DEP);  those  recruits  who  do  not  enter  the  DEP  are  called  "Direct 
Shipments*"  The  DEP  device  is  very  popular  with  both  recruits  and  recruiting 
managers,  with  over  SOT  of  all  DoD  accessions  utilizing  the  mechanism. 

The  size  of  DEP  is  thought  to  have  a  positive  Impact  on  recruiting 
efforts  In  that  It  synergist Ically  complements  the  expenditures  of  advertising 
and  of  individual  recruiter's  efforts.  Those  recruits  who  have  made  a 
decision  to  enlist  In  a  given  Service  often  encourage  their  peers  to  Inquire 
about  that  Service  as  a  possible  option  and  often  become  a  type  of  recruiter 
aide.  Indeed  the  Navy  encourages  referrals  by  a  recruit  In  DEP  by  awarding  an 
advance  In  his  paygrade  If  the  number  of  referrals  (who  actually  enlist) 
exceeds  2*  Hore  exactly,  a  recruit  who  Is  credited  with  3-4  referrals  starts 
as  an  E-2  (In  contrast  to  an  E-l),  whereas  a  recruit  credited  with  at  .least  5 
referrals  starts  as  an  E-3.  In  FY86,  about  5600  recruits  (7Z  of  the  total 
accessions)  with  no  college  credits*  started  at  higher  than  an  E-l.** 

In  addition,  the  Navy's  PUMP  (Production  Upgrade  Management  Program) 
philosophy,  pioneered  by  RADM  Freeman,  USN  (ret)  views  DEP  size  as  a  resource 
to  be  allocated  and  balanced  over  the  various  recruiting  areas,  much  akin  to 


*Those  w^.th  substnatial  college  credits  can  start  at  higher  than  an  S-1. 

**The  Nuclear  program  also  enables  recruits  to  enger  at  higher  than  an  E-l  so 
It  Is  not  possible  to  estimate  the  referrals  from  DEP  precisely. 


r«crulctrs,  support  dollars,  and  advertising.  The  PUMP  logic  has  its  impact 
in  the  allocation  of  accession  quotas  across  different  regions  which  often 
differ  from  contract  quotas. 

Another  qualitative  perception  about  DEP  has  to  do  with  what  is  termed 
"relief  from  direct  ship  pressure",  i.e.,  if  a  recruiter  can  meet  most  of  his 
accession  goal  for  the  next  month  from  DEP,  then  he  gains  the  flexibility  to 
"prospect"  in  the  non-direct  ship  market;  this  market,  typically  of  much 
higher  quality  individuals,  takes  more  lead  time  to  convince  individuals  to 
commit  several  years  of  their  life  to  the  military.  If  this  DEP  positioning, 
sometimes  referred  to  as  "compactness",  is  not  in  place  to  cover  the  short 
tern  neads,  the  recruiter  has  but  litt'.e  choice  to  go  after  the  "direct 
shippers"  who  tend  to  be  those  without  a  high  school  diploma.  The  Navy  haa  a 
stated  policy  for  recruiters  that  a  maximum  of  lOOX*  of  the  next  month’s 
accession  goal  should  be  coming  out  of  DEP.  The  goals  for  the  2nd,  3rd  and 
4th  outmonths  are  respectively  902,  852,  and  802  for  total  active  duty  new 
contracts.  Hence,  even  if  the  DEP  size  is  large,  if  it  is  not  sufficiently 
positioned  so  as  to  mesh  with  the  accession  quotas,  then  recruiting  problems 
can  occur. 

Finally,  a  third  aspect  of  DEP  has  to  do  with  the  composition  of  DEP  in 
terms  of  quality.  Quality  of  recruits  is  measured  on  two  dimensions,  namely, 
possession  of  a  high  school  diploma  or  not,  and  mental  category.  The  enclosed 
Recruit  Quality  Matrix  (Figure  1)  shows,  e.g. ,  that  the  A  cell  contains 
recruits  who  have  both  a  high  school  diploma  and  who  also  score  above  the  50th 
percentile  on  the  Armed  Services  Vocational  Aptitude  Battery.  Finally,  Table 


*The  goal  is  actually  less  than  1002  since  some  slots  are  desired  to  be  left 
open  for  prior  service  enlistments  as  well  as  desired  flexibility  in  being 
able  to  reduce  accessions. 


RECRUIT  QUALITY  MATRIX 


Table  1:  Ganaral  Advancagas  and  Olsadvantagas 
of  Larger  DEP  Siaaa 


Advancagaa 

1}  Source  of  referrals 


II)  Less  accricion  in  first  tern 
since  »ore  realistic  expecta¬ 
tions  about  military  life 

III)  Smoothing  of  recruiting  efforts 


IV)  Long  range  planning  tool  as  a 
hedge  against  economy  upturns 
or  other  events  adverse  to 
recruiting 

V)  No  longer  any  longevity  impacts 
on  base  pay  associated  with 
time  spent  in  DEP 


VI)  Relief  from  direct  shipment 
pressure  (related  to  this 
month's  accession  requirements); 
enables  recruiters  to  do 
prospecting  for  better  recruits 
in  latter  months 


Disadvantages 

I)  Liaisons  between  recruiter  and 
DEPers  cut  into  recruiter's  time 
for  other  activities 

II)  Recruiter  may  feel  he  can  "live" 
off  DEP  pool  (especially  at  end 
of  his  term) 

III)  Not  able  to  adjust  quickly  to 
lower  accession  goals 

IV)  May  not  have  sufficient  slots 
for  direct  ships  and  prior 
service  enlistments 


V)  Equity  problems  related  to 
differences  in  DEP  sixe  per 
recruiter  (especially  for  new 
recruiters) 

VI)  Long  time  spent  in  DEP  is 

associated  with  more  attrition 
ip  DEP 


I  suBMritM  th«  Advancagts  and  dlsadvantagas  of  largar  DEP  alsaa.  Obaarva 
chat  tha  alta  of  DEP  can  possibly  ba  coo  largo  sinca  racrulcars  nusc  spand 
liaison  cisM  wich  DEPars  that  can  cue  inco  chair  ochar  activicias.  Indaad, 

I 

I  Air  Forca  racruicars  at  ona  Cima  had  an  avaraga  of  45  DEPars*  par  racruicar. 

This  was  daaitad  coo  large  Co  ba  managaabla  so  Cha  DEP  position  was  allowad  Co 
fall.  For  sons  yaarst  Sarvicas  hava  triad  to  hava  about  ona-Chird  of  chair 
naxc  yaar's  accasaion  goals  in  DEP  at  cha  baginning  of  tha  fiscal  yaar.  Ona 
of  cha  hay  quascions  in  which  we  wish  Co  gain  new  insights  is  “Is  this  Coo 
nuch  or  Coo  liccla?“* 

1.2  Brief  Overview  of  National  DEP  Statistics  Over  Period  FY84»FY86 

Tha  naxc  section  provides  some  highlights  of  variations  in  DEP  at  tha 
national  Level  which  clearly  show  chat  nanagemant  of  DEP  over  the  years  has 
varied  widely.  Many  more  details  on  this  topic  appear  in  Sections  2.2  and 
2.3. 

i)  Male,  NP3,  active  duty  DEP  for  the  Navy  averaged  about  30K  recruits 
(varying  from  39. 2K  in  February  1984  to  23. 4K  in  Noveaber  1985). 

ii)  Froa  FY84  to  FY86  the  average  DEP  sisa  (throughout  fiscal  year)  was 
down  nearly  9K  recruits. 

iii)  Average  male  OEP  size  per  recruiter  was  down  from  12.21  in  FY84  to 
8.1  in  FY86  (about  a  34Z  drop).  See  Figure  2  for  the  monthly 
variation. 

iv)  On  average,  88Z  of  male,  NPS,  active  duty  DEP  is  composed  of  2  cells 

A  and  C  (see  Figure  1);  hence  most  of  it  consists  of  those  with  a 
u 

high  school  diploma  or  seniors  expected  to  receive  one.  See  Figures 


*Tha  average  for  the  Navy  has  varied  between  about  8-12  over  the  period  FY84- 
FY86. 


HOU)  ruoh  „  ,,  ^ 


Figure  4:  Variation  In  C  cell  contract  production 
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3  and  h  ragarilng  cha  varlabllir.y  of  concract  production.  (Tha  aoiid 
Ilfta  rapraaanta  tha  actuals  uharaas  tha  dashad  llna  Is  tha  pradlctad 
using  tha  ragrasslon  modal  of  Saction  3.1.) 

v)  Ratio  of  A  call  OBPars  to  C  call  DKPars  uss  do«m  from  2.82  In  FY84 

u 

to  1.79  In  FY86. 

vl)  The  degraa  of  '*coi^)actnass**  of  DEP  varlas  by  tlma  of  yaar;  a.g.,  80% 
of  thoaa  li  DEP  at  tha  baginning  of  Juna  will  bacoiia  an  accassion 
within  tha  naxr  4  months,  wharaas  only  46X  of  thosa  In  DSP  at 
baginning  of  Fabruary  will  ship  during  tha  naxt  4  months.  This 
raflaccs  tha  larga  surga  In  accasalons  (shlpmants)  during  tha  summar 
months. 

vli)  Tha  avaraga  parcant  of  tha  atcasslsn  goal  two  months  out  that  Is 
covarad  by  DEP  was  down  from  88%  In  FY84  to  71%  In  FY86.  Finally 
Figura  2  shows  tha  larga  variation  In  tha  avaraga  DEP  sisa  of  typa  A 
per  recruiter  by  month. 


1.3  Kay  Issues  of  DEP  Management  Focused  on  In  this  Effort 

1)  What  are  tha  Impacts  of  DEP  slse  and  Its  composition  on  contract 
production  of  various  types? 

11)  How  does  "compactness”  of  DEP  affect  contract  production  of  various 
types? 

ill)  How  do  these  impacts  compare  to  the  impacts  of  other  Navy  resources, 
e.g.t  recruiters,  local  advertising,  national  advertising,  support 
costs,  etc. 

Iv)  What  DEP  levels,  composition  anvi  DEP  compactness  policies  would 
minimize  total  recruiting  cost  (l.e.,  recruiters,  support  cost, 
national  advertising,  local  advertising)  and  yield  the  desired  mix 
and  number  of  contracts  In  a  prespecified  recruiting  environment? 
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1.4  Ralafd  Managewnt  Issues  of  Interest 

v)  WhaC  ara  the  appropriate  levels  and  mixes  of  Navy  national 

advertising,  local  advertising  and  support  cost  that  would  maximize 
their  effectiveness,  given  a  recruiting  environment  consisting  of 
given  numbers  of  recruiters,  demographics.  Joint  recruiting 
advertising  levels,  etc.,  and  a  prestated  DEP  management  policy? 
vi)  If  we  consider  the  taxpayer  or  DoD's  point  of  view  where  the  level  of 
recruiters  is  also  a  controllable  resource  with  a  payroll  for 
taxpayers  or  DoD  to  meet,  then  what  would  be  the  optimal  level  of 
recruiters.  Navy  national  advertising,  local  advertising,  and  support 
cost  together  that  would  minimize  total  expenditures  and  still  me^t  a 
given  mix  and  level  of  contracts  in  a  prespecified  recruiting 
environment  (including  a  given  DEP  management  policy)? 

2.0  OVERVIEW  OF  DATA  AND  GENERAL  INSIGHTS  AVAlL.iBLE 
2 . 1  Types  of  Data  Available 

The  data  base  analyzed  is  at  the  monthly,  regional  level  for  the 
three-year  period,  FY84-TY86.  Since  there  are  six  Navy  recruiting  regions,  we 
have  a  total  of  36  x  6  »  216  monthly-region  cells.  Also  during  this  period, 
there  was  a  totf.l  of  nearly  2 UK  net*  contracts  of  the  male,  nonprior  service, 
active  duty  type. 

The  detailed  data  elements  by  month  and  region  are: 
i)  For  male,  nonprior  service,  active  duty  enlistments,  we  have  net 
contract  production  and  DEP  sizes  broken  down  for  five  types  of 


^Adjusted  for  attrition  while  in  DEP.  Attrition  factors  are  of  the  order  of 
6-9%. 


n 


Individuals  (Sse  Figure  1}**; 

A  cell:  HSDG  I>II1  Upper  (over  5o'‘^  percencile) 


B  cell;  non-HSDG  I-III  Upper 

C  cell;  HSDG  Ill-lower  <30^^-50^*'  percentiles) 

“  th  th 

C  cell:  HSDG  IV  (20  -30  percentiles) 

i 

D  cell:  III  lower  and  IV,  non-HSDG; 
ii)  the  number  of  on  board  recruiters  by  month  by  region; 
ili)  DEP  "compactness”  profiles,  l.e*,  at  the  beginning  of  a  given  month 
for  each  region,  we  know  for  each  of  the  next  12  outmonths,  the 
percent  of  the  total  accession  goal  (for  male,  nonprior,  active  duty 
enlistments)  anticipated  to  be  met  by  deliveries  from  the  DEP  bank. 


(This  is  a  36x12x6  data  base); 

Iv)  The  level  of  headquarters  and  field  level  support  costs  by  region  by 
quarter; 

v)  The  level  of  national  advertising  placement  cost  by  month  by  region; 

vi)  The  level  of  local  advertising  expenditures  by  area  by  quarter; 

vii)  The  ration  of  military  pay  to  civilian  pay  (for  Ist  year  recruits)  by 


t 

i 


month  by  region; 


**The  classifications  are  based  on  the  unrenormed  Armed  Services  Vocational 
Aptitude  Battery  Exam  scores  since  the  contract  data  available  had  not  been 
completely  renormed.  In  order  to  provide  some  feeling  for  the  impact  of 
renorming  in  the  aggregate,  consider  A  cell  contracts  in  FY86.  The 
unrenormed  test  scores  Indicated  that  4S.28Z  of  the  recruits  were  A  cell 
whereas  the  renormed  test  scores  increased  this  to  47Z.  For  FY8S,  the 
unrenormed  data  indicated  42.79X  of  the  recruits  were  A  cell;  the  renormed 
data  corrected  this  to  49.88%.  For  FY84,  the  unrenormed  data  indicated 
61.5%  of  the  recruits  being  A  cell;  the  renorming  corrected  this  to  54.19%. 
For  the  Important  Cy  cell  (l.e.,  HSDG  and  30-50th  percencile  in  mental 
category),  the  numbers  were:  For  FY86,  27.22%  of  recruits  were  thought  to  be 
of  Cy  type  before  renorming,  whereas  27.52%  Indeed  were;  for  FY85,  24.64%  of 
the  recruits  were  thought  to  be  of  Cy  type  when  indeed  27.81%  were;  for 
FY84,  22.54%  were  thought  to  be  of  Cy  type  when  indeed  27.3%  were  found  to 
be  of  Chat  type  after  renorming. 
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Tablt  2:  Averages  and  Ranges  over  36  Month 
Period  for  Key  Demographics  and 
Resource  Levels  at  National  Level 


National 


Average 


Range 


1)  National  Unemployment 
Rate 

2)  Size  of  17-21  year  old 
male  population 
(nationwide) 

3)  Size  of  Black,  17-21 
year  old  population 
(nationwide) 

4)  NRG  monthly  local 
advertising  expenditures 

5)  National  total  support 
cost/ month  (field  and 
headquarters)  for 
enlisted  personnel* 

6)  Average  ratio  of 
military/civilian  pay 
for  Ist  year  recruits 

7)  Number  of  recruiters 
(nationwide) 


.0736  .0659-.0887  (34X  range  from 

lowest  to  highest) 

8.571M  8.465M— 8.860M  (4.6X  range) 

1.167m  1.145M-1.184M  (3.4Z  range) 

$115K  $96K-$185K 

$5.82M  $3.85M-$10.26M 

1.227  1.152-1.284  (11. 5Z  range) 

3671  3274-4443  (36Z  range) 


8)  Navy  national  annual  $7.42M  $4.26M  In  FY84  to  $10.063M  in 

advertising  placement  FY86 

cost  for  enlisted 
personnel  (nationwide) 


♦Includes  national  advertising,  local  advertising  and  RAD  materials 
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Table  3:  Key  Averages  and  Ranges  Related 


to  DEP 

and  Contracts* 

36  Month 
Average 

Ranges 

(Oct. 83) 

(Sep.86: 

1) 

Total  DEP  for 

36,599 

29,945  in  Nov.85 

42,630 

30,118 

all  ty^es 

45,708  In  Feb.84 

2) 

Total  DEP  for  male, 

29,948 

23,401  In  Mov.85 

35,637 

23,785 

nonprlor  service, 
active  duty 

39,210  In  Feb.84 

3) 

DEP  size  of  A  type 

18,183 

12,546  In  Nov.85 

25,657 

13,763 

enlistments 

27,007  in  Jan* 84 

4) 

DEP  size  of  B  type 

947 

355  In  Jul.84 

1,351 

850 

enlistments 

1,777  In  Sep. 85 

5) 

DEP  size  of  C  type 

8,161 

6,439  In  Sep. 86 

7,870 

6,439 

enlistments  u 

9,720  in  May  86 

6) 

DEP  size  of  C  type 

2,576 

1,248  In  Oct. 83 

2,230 

1,248 

enlistments 

3,399  In  May  86 

7) 

DEP  size  of  D  type 

80 

0  in  Jun.84 

2 

2 

enlistments 

531  in  Dec. 85 

8) 

No*  of  on-board 

3,671 

3,274  in  Jun.84 

3,693 

4,443 

recruiters 

4,443  In  Sep.86 

9) 

Total  DEP/recruiter 

10.08 

6.78  In  Sep.86 
13.53  In  Fsb.84 

11.54 

6.78 

10) 

Total  DEP  of  A  cell/ 

5.04 

3.09  In  Sep.86 

5.95 

3.09 

recruiter 

7.96  In  Feb.84 

11) 

Total  DEP  of  C  cell/ 

2.24 

1*45  In  Sep.86 

2.13 

1.45 

recruiter  ^ 

2.80  In  Feb.84 

12) 

Contracts  of  A  type/ 
recruiter  per  month 

.633 

Not  available 

.97 

.78 

13) 

Contracts  of  B  type/ 

.183 

0 

.023 

.154 

recruiter  per  month 

.27 

14) 

Contracts  of  Cy  type/ 

.404 

.315 

.380 

.485 

recruiter  per  month 

.513 

15) 

Contracts  of  C  type/ 

.180 

.235 

.085 

.235 

recruiter  per  month 

.835 

16) 

Contracts  of  D  type/ 

.02? 

0 

.008 

0 

recruiter  per  month 

.008 

*A11  mental  category  data  Is  unrenoriced. 
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Table  S:  Key  ScaCisclcs  by  Fiscal  Year 


FY84 

FY85 

FY86 

1) 

Average  12  aonth  unemployment 

.0778 

.0725 

.0704 

rate 

2) 

Average  number  of  on-board 

3421 

3547 

4047 

recruiters  (Includes  production 
and  adffll tils t rat Ive  recruiters) 


3) 

Pay  ratio  (military  to 
civilian) 

1.229 

1.216 

1.240 

4) 

Yearly  accession  goal  (male, 

NFS,  active  duty) 

68,359 

72,008 

73,570 

5) 

Local  advertising  expenditures 
(in  FY86  dollars) 

$l.477M 

$1.51M 

$1.779M 

6) 

Navy  national  adverclslng 
(placement  costs  In  FY86 
dollars)  for  enlisted 

$4.587M 

$8.274M 

$10.064M 

7) 

Joint  OoO  advertising  placement 
costs  (In  FY86  dollars) 

$19.67M 

$16.64M 

$14.70M 

8) 

Support  cost  for  enlisted 
personnel  (In  FY86  dollars) 

a)  Headquarters  (excludes 

15,27M 

17.24M 

21.29M 

Navy  national  adv. ) 

b)  Field  (excludes  local  adv.) 

c)  Total 

4&.51M 

55.02M 

62.07M 

9) 

Field  level  support  cost  per 

:59,717 

$10,651 

$10,077 

recruiter  man  year  (In  FY86 
dollars) 

10)  Average  size  of  eligible 

8.791M 

8.677M 

8.544m 

population 

11)  Average  DEP  size  (male. 

35,023 

28,517 

26,303 

17-21  year  old,  NFS,  ^0} 


12)  Av.  total  DEP  per  recruiter 


12.21 


9.939 


8.098 
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Table  5  (continued) 


FY84  FYSS  FY86 


13) 

Av.  sise  of  DEP  of  A  cell 

23,826 

16,452 

14,268 

14) 

Av.  size  of  OEP  of  B  cell 

474 

1,062 

1,296 

15) 

Av.  size  of  DEP  of  C^  cell  8,430 

8,082 

7,956 

16) 

Av.  size  of  DEP  of  C/  cell  2,268 

2,910 

2,544 

17) 

Av.  DEP  of  type  A  per 
recruiter 

6.96 

4.64 

3.52 

18) 

Av.  DEP  of  type  C^  per 
recruiter 

2.46 

2.27 

1.96 

19) 

Average  ratio  of  A  cell 
to  C^  cell  DEPers 

2.82 

2.03 

1.79 

20) 

Average  percent  of  next 
month  access  goal  covered 
next  month  from  DEP 

.95 

.909 

.916 

21) 

Average  percent  of 
accession  goal  2  months 
out  covered  by  DEP 

.88 

.779 

.710 

22) 

Average  percent  of 
accession  goal  3  months 
out  covered  by  DEP 

.80 

.550 

.528 

23) 

Average  percent  of 
accession  goal  4  months 
out  covered  by  DEP 

.72 

.547 

.400 

24) 

a)  Total  number  of  male, 
17-21  old,  NPS,  AD 
contracts 

64,413 

66,970 

79,313 

b)  A  cell  contracts  36, 

742(57%) 

32, 345 ( 48. 3% )36, 915(46. 5% 

c)  B  cell  contracts  4, 

877(8%) 

9,971(15%) 

9,276(12%) 

d)  C^  cell  contracts  15, 

492(24%) 

17,205(26%) 

21,073(27%) 

e)  cell  contracts  7, 

286(11%) 

7,442(11%) 

9,004(11%) 

f)  D  cell  contracts 

16( .02%) 

7(.01%) 

3,045(3.8%) 
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Table  5  (continued) 


FY84 

FY85 

FY86 

25) 

Number  of  male»  17-21 
old,  NPS,  active  duty 
contracts  per  recruiter 
man  year 

18.829 

18.88 

19.598 

26) 

Average  A  ceM  contracts/ 
Recruiter  per  year 

10.74 

9.12 

9.12 

27) 

Average  cell  contracts 

per  recruiter  per  year 

4.53 

4.85 

5.21 

28) 

Average  ratio  of  A  cell 

2.37 

1.88 

1.75 

production  to  cell 
production  (unrenormed 
data) 
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Table  6:  Coaparlson  of  Raaourca  Ucllliaeiona  Over 
Three  fiscal  Years 


FYd4 

FY85 

PY86 

1) 

Nueber  of  recruiter  nan  years 

3421 

3547 

4047 

2) 

Total  coat  of  recruiter  using 
$32K  per  nan  year 

$109.47a( 

$113.504M 

$129.S04H 

3) 

Navy  national  advertising 
placenent  cost  (in  FY86  dollars) 

$ 

4.258H 

$ 

7.9SH 

$ 

10.064H 

4) 

Overhead  rate  for  Navy 
advertising* 

1.605 

1.796 

1.45 

5) 

Navy  national  advertising 
expenditures  (in  FY86  dollars) 

$ 

6.834M 

S 

14.278M 

$ 

14.593M 

6) 

Local  advertising  expenditures 
(in  PY86  dollars) 

$ 

1.447M 

$ 

1.51M 

$ 

1.779M 

7) 

Field  Support  dollars  for 
enlisted  personnel  (In  FY86 
dollars) 

$ 

33.24M 

$ 

37.78M 

$ 

40.78M 

8) 

Headquarters  support  cost 

$ 

i5.27M 

$ 

17.24H 

$ 

21.29H 

9) 

Total  expenditures  (sun  of 
itens  2, 5,6, 7, 8)  in  FY86 
dollars 

S166.26H 

$184. 31H 

$207.947N 

10)  Total  nusiber  of  contracts 

64,413 

66,970 

79,313 

11)  Average  cost  per  contract 
(ratio  of  3  to  9)  in  FY86 
dollars 

$ 

2,581 

$ 

2,752 

$ 

2,621 

12) 

Z  of  contracts  that  are  A  cell 

57Z 

48. 3Z 

46. 5Z 

’^Provided  by  NRC's  Adverclslng  Section. 
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vlii)  SlM  of  cho  17-21  yoor  old,  m1«  populoclon  by  roglon  by  yoor; 
lx)  Psrcone  of  eho  17-21  yoor  old,  mIo  population  chat  la  Black,  by 
region  by  year. 

2.2  4vata«aa  and  Kandoa  Over  36  Month  farlod 

This  aactlon  thowa  cha  aubatantlal  variation  In  the  above  eeaaurea,  even 
at  cha  national  level.  It  la  thla  variability  In  ao-called  "natural** 
experleenca  chat  enablea  regreaalon  analyaea  to  atte^>c  to  aort  out  the 
aeparate  effecta  of  each  factor.  Table  2  deala  with  key  deaographlca  and 
reaourcea.  Table  3  with  concracta  and  OBP  levela  different  cypea,  and  Table 
4  with  OBP  conpoecneas  profllea  (dealing  with  relief  froe  direct  ship 
preaaure) . 

2*3  Kay  3ueeariea  by  Year 

Thla  aacClr>n  auaettarlsea  Cha  key  laeaaurea  by  flacal  year  In  Table  S,  and 
concludes  with  sone  general  observations  about  perfonaance  changes  during  84- 
86  and  possible  reasons  for  them.  Table  6' shows  a  conparlson  of  iresource 
uClllsatlon  by  year. 

The  following  are  sosm  general  obaervaclotis  between  FY84  and  RY86  based 
on  statistics  from  Table  S: 

Changes  in  Recrultlna  Outcomes  (refer  to  Table  5>; 

1)  Yearly  accession  goal  up  by  about  lOK  and  total  contracts  up  by  about 
15K; 

11  Average  total  contracts  per  recruiter  nan  year  up  slightly  in  FY86; 

ill)  timber  of  A  cell  contracts  per  recruiter  man  year  down  about  I  1/2*; 

Iv)  C  cell  production  per  recruiter  Is  down  .7  recruits  per  year  in  FY86*; 
u 


*The  results  do  not  reflect  renormlng 
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v)  Vary  larga  lncr««««s  In  B  call  concraccs  and  D  call  contracts  par 
racrulcati  l.a>,  tha  non-hlgh  school  dlplona  graduatas* 

Changas  In  Racrultlng  Envlronawnt; 

vl)  Unaaployaant  rata  about  lOX  loaar  In  PY86  than  In  PY84,  l.a*,  down  from 
.078  to  .070  (hanca  mora  difficult  anvlronsNint) ; 
vll)  Slsa  of  allglbla  population  down  slightly  In  FY86; 
vlll)  Llttla  changa  In  allltary/clvlllan  pay  ratio; 

Changaa  In  Rasourcas  Expandad; 
ix)  Nuabar  of  racrultars  up  by  600  (18X  Incraasa); 
x)  National  advertising  placeaant  cost  aora  than  doubled  froa  FY84  to  FY86 
xl)  Local  advertising  cost  Incraaaad  by  about’ 2 4X  froa  FY84  to  PY86. 

Changes  In  PEP  Hanagaaant  Considerations; 

xii)  Average  DBF  over  year  down  by  9K  and  average  OEP  per  recruiter  down  by 
about  a  third; 

xlil)  Coaposltlon  of  DEP,  (In  terns  of  ration  of  A  cell  DEPers  to  C  cell 

u 

(DEPers),  dropped  off  by  about  37X. 
xlv)  Otnpactness  of  PEP; 

a)  Average  percent  of  next  month  accession  goal  covered  by  DEP  down  by 
about  j  percentage  points; 

b)  Average  percent  of  accession  goal  2  months  out  covered  by  DEP  down 
17  percentage  points; 

c)  Average  percent  of  accession  goal  3  months  out  covered  by  DEP  down 
27  percentage  points; 

d)  Average  percent  of  accession  goal  4  months  out  covered  by  DEP  down 
32  percentage  points. 
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( 

) 

I 

3.0  ANALYTICAL  HODCLS  (Spacif ICAClon  Itsuas) 

This  sseeion  daterlbss  two  dlffarant  and  conplsasotary  approachca  for 
assacsing  Cha  lapaces  of  OCP  policy  on  concracc  production  of  various  typas. 

Both  approachas  aaka  usa  of  cha  tachniqua  of  slisulcanaoua  ragraasion  analysts 

whara  dlffarane  sats  of  aquations  ara  astlaatad  alaultanaouslv  (a.g. ,  saa  i 

Kaanta,  1986).  This  sloultanaous  faatura  Is  naadad  to  captura  dynamic 

intaracclons  of  cha  typas  dlsplayad  in  Plgura  3:  DSP  sltas  of  various  typas 

affacting  fucura  contract  production  of  various  typas;  contract  porductlon  of 

a  glvan  typa  In  a  month  affacting  OEP  sita  at  cha  and  of  tha  month  of  tha  sama  I 

typa;  contract  production  of  various  typas  affacting  contract  production  of 

ochar  typas  through  subscicu:lon  affects. 

1 

Tha  rasults  of  astlmaclng  chase  models  one  covered  In  Section  4.  Before 
looking  at  tha  results,  consider  cha  first  approach  to  this  difficult  and 
convoluted  problem. 

I 

( 

3. I  A  Behavioral  Production  Kodal  (run  at  tha  monthly-regional  laval) 

This  modal  focuses  on  cha  factors  that  Impact  on  the  production  of 
various  typas  of  contracts,  Tha  dependant  (or  left  hand  side)  variables  ara 
cha.  number  of  contracts  produced  of  each  type  in  each  monthly-regional  call. 

Tha  factors  on  cha  right  side  ara,  by  region  by  month:  cha  number  of 
racruitars;  laval  of  field  level  support  cost;  headquarter's  support  cost; 
laval  of  Navy  local  advertising.  Navy  national  advertising,  and  Joint  DoO 
advertising;  key  demographics  (unemployment  rate,  size  of  male  17-21  year  old 
population,  percent  of  17-21  year  old  population  that  Is  Black);  ratio  of 
military  to  civilian  pay;  size  of  DEP  of  various  types,  and  the  degree  of 
relief  from  direct  ship  pressure  in  the  previous  months  as  measured  by  the 
percents  of  cha  previous,  months'  accession  quotas  covered  by  shipments  from 
DEP.  ochar  Indapandant  variables  are  monthly  dummies  to  capture  seasonal 


I  PAm  .\Jt  RJi ■.Ji  RJI  *-m  •-N  ^  fJb 
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•ff«cet.  Th«  poMlblt  lag  affact  of  cha  various  varlabLaa  was  Invastlgacad 
through  tha  uaa  of  tha  so-ealiad  Koyck  modal  uhara  tha  affact  of  laggad 
variablaa  la  asausMd  to  ba  gaomatrlcally  dacaylog*  (Mora  on  thli  faacura  Is 
dlscussad  subsaquancly. )  Hanca  cha  total  modal  coaslats  of  8  aquations,  4  of 
which  ralata  to  tha  production  of  cha  1^^  cyps  of  contract  (1  ■  I  (A  call), 

1  •  2  (B  call),  I  ■  3  (C  call),  I  •  4  (C  call))*  aa  a  function  of  tha 

u  i 

factors  msntlonad  pravlously;  cha  ochar  4  aquations  ralata  to  Cha  Intaractlon 

batwaan  DSP  lavals  and  contract  production  of  aach  typa. 

Tha  naxc  Isaua  to  ba  addrasaad  la  Cha  spaclflcatlon  of  tha  modal,  l.a. 

Cobb^ouglaa,  llnaar,  ate.  Aftar  nu^arous  discussions  with  Navy  Racrulcing 

Command  parsonnal.  It  bacama  claar  chat  rasourcas  such  as  advertising,  flald 

laval  support  coat,  and  dap  charactaristlcs  altar  or  augmanc  tha  basic 

capablllclas  of  cha  racrulter.  That  Is  to  say,  thara  Is  an  Intrinsic  or 

raw  alastlclcy  of  an  unaldad  racrultar  (which  wa  will  daflna  as  o  )  which 

0 

Chan  can  ba  ’’modarated"  or  enhanced  by  various  levels  of  advertising,  flald 
support  and  dap  policies.  Hence  we  have  a  model  where  the  overall  resulting 
elasticity  for  recruiters  Is  itself  a  function  of  the  level  of  these  other 
variables. 

This  nodal  has  the  appealing  advantage  (unlike  the  standard  Cobb-Douglas 
or  log-log  specification)  chat  even  If  advertising  Is  cut  to  0,  thara  will 
still  ba  contract  production.  In  addition  this  specification  has  the  advan¬ 
tage  that  tha  resulting  elasticity  for  recruiters  is  not  a  constant  (as  it  Is 
In  the  Cobb-Douglas  model)  but  varies  as  Che  levels  of  these  complementary 
resources  vary.  Hence  the  specification  chosen  Involves  the  elasticity  of 
recruiters  aa  a  linear  function  of  ocher  resources,  l.e. 


*Tha  D  type  of  contract  was  not  Included  as  Its  production  Is  minimal. 
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(I  of  concracca  of  a  glvan  cypa  obcalnad  In  a  glvan  raglon  and  quarctr) 

d 

■  eonatane*(#  of  racrultara  In  raglon)  whara  cha  conacanc  dapands  on 

daitographlca*  aaaaonal  faccora,  haadquartar  axpandlcuraa,  ate. 

whara  o  (tha  alaatlclty  for  #  of  racrultara)  ■  a  a  (lava!  of  national 

0  1 

advartlalng  In  raglon)  a  (laval  of  local  advartlslng  In  raglon) 

2 

't-  a  (lava!  of  flald  lava!  support  in  raxlon)  -f  a  (siaa  of  OEP  In  raalon 

3  '  ■  ■  ■  ■  a 

of  typa  A)  a  (alaa  of  DSP  In  raglon  of  typa  B)  a  (alia  of  DEP  In  . 

S  ( 

raglon  of  typa  C  )  -^  a  (alaa  of  DEP  In  raglon  of  typa  D)  a  (parcant  of 
u  7  S 

thla  laonth'a  raglonal  accasalon  goal  achadulad  to  com  out  of  DEP) 

a  (parcant  of  Last  month's  raglonal  accasalon  goal  achadulad  to  coma  out 
9 

of  DEP)  *  a  (parcant  of  the  month's  and  region's  accession  goal  2  months 
10 

ago  scheduled  to  come  out  of  OEP)  -fa  (percent  of  tha  month's  and 

11 

region's  accession  goal  3  months  ago  scheduled  to  com  out  of  OEP). 
Observe  that  tha  parameters  can  be  estimated  from  a  linear  regression  by 
taking  as  cha  dependent  variable  cha  logarithm  of  the  number  of  contracts,  and 
as  the  independent  variables:  the  logarithm  of  the  number  of  recruiters,  the 
level  of  national  advertising  x  the  logarithm  of  #  of  recruiters,  the  level  of 
field  support  cost  x  the  logarithm  of  the  #  of  recruiters,  etc. 

To  Illustrate  the  estimation  technique,  consider  the  pair  of  'equations 
for  contracts  of  type  one  of  the  4  types  of  contracts  Included  in  the 
simultaneous  8  equation  system.  First  consider  the  contract  production 
relationship: 

In  (contracts  of  type  A  obtained  from  region  1  during  month  j)  ■  A 

0 

>  a  In  (I  of  recruiters  in  field  in  region  i  at  beginning  of  month  j) 

0 

***  ($  of  national  Navy  placement  costs,  inflation  adjusted,  expended  in 

month  j) 
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+  a 

2 


+  a 

3 


+  a 

4 


+  o 

5 


+  a 

6 


+  a 

7 


+  a 

8 


+  a 

9 


+  a 

10 


+  a 

11 


+  a 

12 


+  o 

13 


+  a 

14 


($  of  local  advertising  placement  costs,  Inflation  adjusted  expended 
during  month  j)  x  In  (//  of  recruiters  in  region  1,  month  j) 

($  of  field  support  dollars  for  enlisted  program,  Inflation  adjusted, 
expended  during  month  j  in  region  1)  x  In  of  recruiters  In  region  i 
at  month  J) 

(size  of  DCP  of  type  A  in  region  1  at  beginning  of  month  j-1)  x  In  (//  of 
recruiters  In  region  1  at  month  j) 

(size  of  DEP  of  type  1  in  region  1  at  beginning  of  month  J**!)  x  In  (//  of 
recruiters  in  region  1  at  month  J) 

(size  of  DEP  of  type  C  in  region  1  at  beginning  of  month  j~l)  x  In  (//  of 

u 

recruiters  in  region  i  at  month  j) 

In  (size  of  DEP  of  type  C  in  region  1  at  beginning  of  month  j-l)  x  In  (# 

I 

of  recruiters  in  region  i  at  month  j) 

In  (size  of  DEP  of  type  D  in  region  1  at  beginning  of  month  J-l)  x  In  (^ 

of  recruiters  in  region  i  at  month  j) 

In  (X  of  month's  accession  goal  for  region  1  covered  by  DEP)  x  In  (<* 
of  recruiters  in  region  1  at  month  j) 

In  (Z  of  (j-1)®*^  month's  accession  goal  for  region  i  covered  by  DEP)  x 
In  (if  of  recruiters  in  region  1  at  month  j) 

In  (X  of  (j-2)nd  month's  accession  goal  for  rglon  i  covered  by  DEP)  x  In 
(if  of  recruiters  in  region  i  at  month  j) 

In  (X  of  (j-3)^*^  month's  accession  goal  for  region  1  covered  by  DEP)  x 
In  (if  of  recruiters  in  region  i  at  month  j) 

In  ($  of  headquarters  support  cost  for  enlisted  program,  inflation 
adjusted,  expended  during  month  J) 

In  ($  of  Joint  DoD  advertising  placement  cost,  inflation  adjusted, 
expended  during  month  J ) 
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4*  a  In  (unenploynenc  rate  In  oontn  j) 

15 

4- a  In  (alee  of  17-21  old  population  In  month  j) 

1 6 

4- a  In  (Z  of  17-21  old  population  that  Is  Black  In  month  J) 

17 

4-0  In  (ratio  of  military  to  civilian  pay  in  month  j) 

18 

4-11  monthly  dummies. 

Note  that  some  of  the  factors  are  assumed  to  moderate  the  recruiter  elasticity 
whereas  other  factors  affect  contract  production  through  a  multiplication 
Impact.  The  second  equation  for  A  type  contracts  is  a  balance  equation 
relating  DEP  and  contract  production,  namely: 

(Size  of  DEP  of  typ'  A  at  end  of  month  j)  “o'  4-  a '(size  of  DEP  of  type  A  at 

®  ^  beginning  of  month  j 

in  region  1)  (2) 

4-  a'(#  of  contracts  of  type  A 
2  obtained  during  month 
J  in  region  1) 

a'(#  of  accessions  of  type  A 
®  during  month  j,  region  1) 

In  (2),  one  would  expect  (except  for  DEP  attrition)  that  a'“  0,  o'“  1,  a'“  1, 

0  1  2 

and  o^'  “  -1.  Indeed  this  Is  about  what  occurs.  In  the  Koyck.  modeling  (to 
capture  lagged  effects),  an  additional  term  Is  added  to  the  right  side  of  (1); 
the  terra  Is  the  lagged  number  of  contracts  of  type  A,  region  1,  In  month  (J-1) 
and  has  a  coefficient  denoted  X.  This  autoregressive,  Koyck  parameter,  X,  Is 
between  0  and  1,  the  assumption  being  that  contract  production  In  month  J  Is  a 
function  of  sizes  of  DEP  at  the  beginning  cf  month  j,  month  J-1,  month 
j-2...etc. ,  where  the  weights  for  the  1^^  lagged  months  are  of  the  form 
(1-X)X  .  Hence  contracts  signed  In  the  J*”^  month  may  be  due  to  the  number  of 
recruiters,  or  DEP  size,  many  months  earlier.  The  estimation  procedure 
focuses  on  the  short  term  or  Immediate  Impacts  of  the  various  factors  on 
contract  production.  The  long  terra  Impact  Is  obtained  from  the  short  terra 
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impact  bf  dividing  the  short  term  impact  by  l-X*  The  Impact  has  an  average 

lag  given  by  X/l-X;  also  the  length  of  the  lag  such  that  95%  of  the  total 

impact  is  realized  is  given  by  log  .05/log  X.  The  parameter  estimates  and 

e  e 

insights  from  this  model  are  given  in  Section  4,1. 

The  parameter  estimates  from  the  specifications  of  this  model,  i.e.  the 
behaviorial  model  of  Section  3.1  is  discussed  in  Section  4.1.  The  next  sec¬ 
tion,  Section  3.2,  deals  with  an  alternative  specification  form,  the  results 
of  which  are  in  Section  4.2. 

3.2  Optimized  Cost  Allocation  Models 

Our  second  approach  to  this  interesting  and  difficult  problem  is  to  focus 
on  the  efficient  utilization  of  each  of  the  four  resources,  i.e.,  recruiters, 
support  cost.  Navy  national  advertising  and  local  advertising.  In  this  con¬ 
text,  we  are  interested  in  the  cost  impacts  of  managing  DEP  differently  in 
terms  of  its  size,  composition  and  compactness  (through  its  role  in  providing 
relief  from  direct  ship  pressure).  One  of  the  key  differences  between  this 
analysis  and  the  previous  analysis  is  that  the  number  of  contracts  produced  of 
various  types  will  appear  as  independent  variables  (right  hand  side  vari¬ 
ables),  in  contrast  to  the  previous  analysis  of  Section  3.1  where  they  were 
the  dependent  (left  hand  side)  variables.  This  approach  will  also  provide 
insights  on  the  degree  of  substitution  possible  between  various  types  of 
enlistments,  with  no  change  required  in  the  level  of  recruiting  resources 
being  expended. 

We  shall  think  of  the  recruiting  process  as  a  production  process,  the 
outputs  of  which  are  produced  and  sold  by  means  of  production  Inputs,  the 
environment,  and  management  decisions.  The  outputs  will  be  5  in  number  and 
will  be  the  number  of  the  five  different  types  of  contracts  produced,  i.e.,  A, 
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B,  C  ,  G  ,  and  D  type  contracts.  The  production  Inputs  will  be  recruiters, 

u  t 

Navy  national  advertising,  local  advertising  and  support  cost.  These  will  be 
"public”  In  nature  In  the  sense  that  they  Influence  production  of  all  outputs, 
and  are  not  allocable  to  specific  types  of  contractsi.  The  environment  will 
consist  of  demographics  (population,  unemployment  rate,  percent  black), 
uncontrollable  resources  (Jador  expensltures  and  mllltary/clvlllan  pay 
ratios).  The  management  variables  will  relate  to  DEP  policy  dealing  with 
size,  comnosltlon  and  compactness  of  DEP. 

We  wish  to  address  the  following  Issues: 

I)  Given  exogenous  contract  targets  by  type  (l.e.,  number  and  mix),  for  some 
given  period,  e.g.,  next  FY; 

II)  a  prespecified  hypothesized  recruiting  environment  for  the  time  period  of 
Interest  consisting  of:  size  of  eligible  population,  percent  Black,  and 
unemployment  rate; 

III)  hypothesized  levels  of  other  non-controllable  resources  (joint  DoD 
advertising  expenditures  and  military/ civilian  pay  ratios)  to  be  expended 
for  the  period  of  Interest; 

Iv)  the  prices  per  unit  of  application  for  each  type  of  recource,  e.g.,  price 
of  a  recruiter  man  year,  overhead  factors  for  a  dollar  of  placement  cost 
of  various  types  of  advertising,  etc.; 

v)  management  policies  concerning  DEP,  regarding  Initial  and  average  sizes 
of  DEP,  composition  of  DEP,  and  "compactness"  of  DEP. 

Then  given  (1)  -  (v) ,  we  wish  to  determine  the  cost-effective  allocation  of 
each  resource  to  meet  the  levels  of  contracts  required  and  the  total  minimum 
cost  needed.  We  also  wish  to  gain  some  quantitative  Insights  on  the  monetary 
impacts  of  altering  DEP  policy. 

The  following  formal  optimization  problem  will  facilitate  the  discussion 
of  the  model: 


Let  Y  r«prM«ne  an  axogenous  vector  of  contracts  required  for  each  of  the  five 


types  of  contracts  for  some  upcoming  period,  e.g. ,  next  quarter,  next  fiscal 

year,  etc.  Let  X«(x,x,x,x),a  vector,  represent  the  level  of  units 

12  3  4 

of  each  of  the  four  monetary  resources  (recruiters,  support  cost,  Navy 

national  advertising,  local  advertising)  required  to  be  expended  to  meet  Y. 

Also  let  Z  be  a  vector  of  environmental  variables,  e.g.,  size  of  I7-21  years 

old  population,  percent  of  eligible  population  that  is  black,  unemployment 

rate,  level  of  Joint  DOD  military  advertising,  mllitary/clvil i.  a’I  pay  ratios, 

and  seasonal  dummies.  Finally,  let  D  denote  DEP  management  variables  related 

to  size  of  DEP  of  each  type,  percent  of  this  month's  and  previous  3  months' 

accession  quotas  covered  by  DEP.  Then  a  production  technology  Is  represented 

by  a  production  possibilities  set  T(Y,X,Z,D)  £  0  which  shows  all  (X,Z,D) 

vector  combinations  capable  of  producing  each  Y  vector.  Finally,  suppose  the 

controllable  resource  X  vector  has  unit  costs  given  by  the  vector  P  >  (p^,  p^, 

p  ,  p  ).  Then  the  cost  allocation  optimization  problem  Is:  given  Z  and  D, 

3  4 

select  X  so  as  to  minimize  PX  subject  to  T(Y,X,Z,D)  £  0.  The  solution  to  the 
above  Is  an  optimal  resource  utilization  vector  X(Y,P,Z,D)  and  minimized  total 
resource  cost  K(Y,P,Z,D)  >■  P«X(Y,P,Z,D).  The  resource  cost  function  K(Y,P,Z) 
describes  the  minimum  total  cost  require  to  produce  outputs  Y  at  resource  unit 
costs  P,  In  the  environment  Z  and  DEP  policy  philosophy  reprsented  by  Z. 

For  the  theory  sketched  to  be  applied  to  the  Navy  problem.  It  Is 
necessary  to  endow  the  minimum  Incentive  cost  function  with  functional 
structure  and  to  specify  an  estimation  technique.  The  structure  should  be 
sufficiently  flexible  to  Impose  no  properties  on  recruiting  technology  that 
ara  unwarranted  by  the  data.  It  should  also  be  sufficiently  simple  to  be 
tractable  empirically  In  light  of  the  size  of  the  data  base  relative  to  the 
number  of  included  explanatory  variables. 


k  fluibl*  sacond-order  logarichmic  specification,  dubbed  translog,  la 
attractive  because  conparatlve  static  effects  arc  easily  represented  by 
elasticities,  which  facilitate  conparlsons  across  different  experiments.  A 
simplified  translo,<:{  Incentive  cost  function  can  be  written  as: 

4 

lnK«a  +a  Iny  •►a  Iny  +a  Iny  •*-a  Iny  -fa  Iny  ♦T  b  Inp 
0  1  12  23  34  4S  Sitil  1 

21 

c  (ln(y  ))2  c  (ln(y  ))*  +  c  (ln(y  ))*  +  c  (ln(y  ))*  +  7  g  In  *  ,  (3) 

1  1  2  2  3  3  4  4  1-1  1  1 

4 

*l  i  ItKd  )  +  i  (ln(d  ))2  +  i  (ln(d  ))2  +  i  (ln(d  )(lnR)  +  t  <ln(d  )(lnR) 
jtl  j  J  9  1  10  3  11  I  12  3 

4 

where  K  «  T  p  x  . 

1-1  1  i 


Where  Y  -  number  of  contracts 

J  ' 

(J-1,2,3,4)  where  J-l  denotes  k  cell  contracts,  J-2  denotes  B  cell 
contracts,  j-3  denotes  Cjj  cell  contracts  and  J-4  denotes  Cg  cell 
contracts  and  J-5  denotes  D  cell  contracts), 
d  •  size  of  the  delayed  entry  program  of  type  J  (lagged  2  months) 

J  4 

where  j-1,2,3,4* 

Zi  (1-1,2, ... ,21 )  include  environmental  variables  (size  of  eligible 
population,  percent  Black,  local  unemployment  rate),  levels  of  other  military 
resources  not  Included  In  the  left  hand  side  cost  function  (e.g.  level  of 
recent  DoD  military  advertising  expenses.  Navy  Recruiting  Command  Headquarters 
cost,  ratio  of  military  to  civilian  pay  ratios),  variables  related  to  DEP  pro¬ 
files  (l.e.  percent  of  various  past  months'  accession  goals  covered  by  DEP). 


The  detailed  definitions  are: 


*  This  was  done  to  allow  the  peer  network  the  lead  time  to  convert  referrals 
to  contracts.  This  lag  was  varied  between  0  and  4  to  capture  the  lag  which 
gave  rise  to  the  largest  r2. 


■ 
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p  X  equal  Che  cotal  cose  of  che  resources  expended  (In  each  monchly- 
l  1  i 

regional  cell  excluding  headquarter's  support  cost); 

■  number  of  contracts  of  K  type  obtained,  in  each  area-monthly  cell; 

y  ■  number  of  contracts  of  B  type  obtained  in  each  cell; 

2 

y  -  number  of  contracts  of  C  type  obtained  in  each  cell 
3  u 

y  ■  number  of  contracts  of  C  type  obtained  in  each  cell 

1 

y  >  number  of  contracts  of  0  type  obtained  in  each  cell 

s 

«  cost  per  unit  of  local  advertising  placement  costs  (this  was  assumed  to 
be  1  and  was  Inflation  adjusted,  using  the  last  quarter  of  FY86  as  che 
base) 

p  «  cost  per  unit  of  national  advertising  placement  costs  (inflation 
2 

adjusted);  these  utilized  overhead  rates  of  60. 5X  for  FY84,  79, 6X  for 
FY85,  and  45. OX  for  FY86  and  were  obtained  from  the  Mavy's  Advertising 
Section) 

p  ■  cost  per  unit  of  field  level  support  cost  (this  was  assumed  to  be  1  and 
3 

was  inflation  adjusted) 

p  *  cost  per  man-month  of  each  recruiter  (this  was  assumed  to  be  $2,667  in 
FY86  dollars  and  was  inflation  adjusted) 


-  size  of  17->21  year  old,  male  population  in  each  cell 

z  ■  percent  black  of  17-21  year  old,  male  population  in  each  cell 
2 

3^  ■  level  of  Joint  DOD  placement  costs  expended  in  each  cell 

z  •  local  unemployment  rate  in  each  cell 
4 

z^  ■  level  of  military/civilian  pay  ratio  in  each  cell 
z  *  level  of  Headquarters  support  cost 


z  -z  *  monthly  dummies 
7  17 


d 

1 


size  of  DEP  of  type  A  recruits  2  months  earlier  in  each  cell 
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d  ■  ils«  of  DEP  of  typo  B  rocruics  2  months  earlier  In  each  cell 
2 

d  ■  also  of  DSP  of  type  C  recruits  2  nx>nths  earlier  In  each  cell 
3  u 

d  ■  sice  of  DEP  of  type  C  recruits  2  months  earlier  In  each  cell 
*♦  2 

c  •  percent  of  this  month's  accession  goal  scheduled  to  cone  out  of  DEP  In 
this  cell 

t  ■  percent  of  last  month's  accession  goal  scheduled  to  come  out  of  DEP  In 
this  cell 

s  *  percent  of  accession  goal  2  months  ago  scheduled  to  come  out  of  DEP  by 
*0  cell 

z  •  percent  of  accession  goal  3  months  ago  scheduled  to  come  out  of  DEP  by 
*1  cell 

R  *  nioiber  of  recruiters  present  In  each  cell 

Thu8(  total  resource  cost  by  cell  is  Influenced  by  the  number  of 
contracts  desired  by  type,  the  prices  per  unit  of  various  types  of  resources 
available,  the  environmental  variables,  the  month,  the  usage  of  the  joint  DoD 
advertising,  and  various  DEP  management  characteristics. 

Efficient  utilization  of  each  monetary  resource  xi  Included  In  the  left 
hand  side  costs  Is  Imposed  in  the  model  from  a  fundamental  result  In  mathe¬ 
matical  programming:  the  effect  on  the  optimal  value  of  the  objective  func¬ 
tion  of  a  slight  relaxation  in  a  constraint  is  equal  to  the  optimal  value  of 
the  endogenous  variable  whose  constraint  Is  relaxed.  In  the  present  context, 
this  result  states  that  at  optimality  the  change  In  minimized  total  resource 
cost  caused  by  a  change  in  a  resource's  per  unit  price  Is  equal  to  the  optimal 
utilization  of  the  resource  mechanism  whose  price  changes.  This  result,  knoim 
as  Shephard's  Lemma  (see  e.g. ,  Varian  (1984;  34))  can  be  stated  as: 
aK* 

X*  “  —  (the  asterisk  denotes  the  optimal  values  of  x  and  K)  (4) 

i  ap  1 

I 

By  adding  the  equations  of  (4)  (one  for  each  resource)  to  that  of  (3),  effi¬ 
cient  utilization  of  each  resource  type  is  Induced.  In  addition,  since  the 
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CMC  funccioa  (3)  is  logarichaic,  ic  proves  taeler  to  work  wich  resource  cose 
share  equations  rather  chan  (4).  Proa  <4),  we  have  )(ln  K)/9(ln  p^)  « 

(iK/)p  )(p  /K)  ■  p  X  /K  for  all  !•  Hence  Che  opclmal  frscclon  of  che  cocal 

^  ^  ^  ch 

resource  cosC  chac  should  be  *llocaced  Co  Che  1  aoneesry  Incencive  from  (3) 

is  given  by: 

PiXi/K  -  b^  (i-1,2,3,4)  (5) 

where  b  is  che  coefficienc  of  p  in  equation  (3). 
i  i 

Ic  should  be  stressed  Chat  Che  left  sides  of  (3)  and  (5)  in  the 
econooecric  esciisacion  utilise  che  observed  values.  The  right  sides, 
exclusive  of  Che  error  terns,  represent  Che  efficient  Levels.  The  residual 
error  terms  represent  che  differences  between  che  two. 

When  che  right  hand  side  of  equation  (S)  is  forced  to  have  che  sane  value 
as  che  coefficienc  of  p^  in  (3),  we  are  imposing  che  neceusary  conditions  for 
allocative  efficiency  in  che  Navy's  allocation  of  resources.  When  that 
rescrlcclon  is  not  forced  as  pare  of  the  estimation  technique,  any  differences 
in  che  estimated  parameCers  reflect  Che  extent  of  allocaclve  Inefficiencies 
present  in  the  Navy's  past  allocations. 

The  statistical  problem  is  to  estimate  che  parameters  in  each  of  the 
equations.  Since  cost  shares  sum  to  unity,  one  cost  share  equation  is 
redundant,  leaving  8  independent  equations.  Hence  che  following  constraint 
holds: 


3 


This  parametric  restriction  enables  us  to  normalize  total  resource  cost  and 

all  per  unit  resource  prices  by  che  4^^  resource  unit  prices,  l.e.  p  • 

4 

Imposing  this  normalization  and  adding  disturbance  terms  to  all  8  equations 
generates  the  system  to  be  estimated.  Note  chat  the  parameters  (b  ,  b  ,  b  ) 


I 
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•pp««r  In  CNO  •quneions*  th«  cost  function  (1)  and  Its  coat  shara  aqua¬ 
tion  whan  alloeatlva  afflctancy  aaauaptiona  arc  Impoaad.  Croaa-aquation 
reatrlctiona  nuat  ba  tapoaad  If  wa  %»iah  to  asaura  that  thaaa  paranatara  hava 
tha  aaaM  aatlaata  tn  both  aquationa. 

Writing  tha  ayatam  In  compact  form,  wa  hava 
Y  -  ♦  C  . 

whara  Y  la  a  vactor  of  dapandant  varlablaa,  X  la  a  matrix  of  axplanatory 
varlablaa,  0  la  a  paramatar  vactor  to  ba  aatlmatad,  and  a  la  a  dlaturbanca 
vactor.  Tha  dlaturbanca  vactor  la  aaaumad  to  aatlafy 
E(c  )  -  0, 

E(cc')-Xll,  (6) 

whara ))  danotaa  tha  Kronackar  product  and  ^  •  [oij]  la  a  aymiaatrlc  and 

poaltlva  daflnlta  matrix.  Nonaaro  off-diagonal  alaaants  of  ^  atgnal 

corralatad  dlaturbancas  acroaa  aquationa,  and  auggaat  that  tha  aquationa  in 

tha  ayatam  are  only  "saamlngly  unralatad",  balng  ralatad  through  thalr 

dlaturbanca  tarma,  parhaps  aa  a  conaaquance  of  omlttad  varlablaa. 

Tha  paraoMtara  In  tha  ayatam  can  ba  aatlmatad  by  ordinary  laaat  aquaraa 

applied  to  each  aquation  separately.  Under  assumptions  (6)  the  paramatar 

eatimates  are  unbiased  and  consistent.  They  are  not  efficient,  however, 

because  they  ignore  the  interdapandence  among  equations  caused  by  correlated 

disturbances.  A  systems  estimator  Is  called  for.  Several  are  available,  the 

most  popular  of  which  Is  Zellnar's  "Seemingly  Unralatu  '  Regressions" 

technique.  In  this  two-step  method,  each  equation  is  estimated  separately  by 

ordinary  least  squares,  after  which  the  ordinary  least  squares  residuals  are 

used  to  form  a  consistent  estimator  Y  ■  (s  ]  of  Y •  This  estimator  is 

L  ‘  L 

unbiased,  consistent,  and  asymptotically  efficient. 

We  observe  the  following  Important  uses  of  the  model; 


d  init  ch 

I)  — —  ■  «  -f  2e  In  y  Is  ths  slsttlclcy  of  chs  J  eyps  of  contract  on 

d  Iny^  J  J  J 

tho  ninlatia  total  coat  naadad*  Hanea  tha  Impact  on  total  minimum  cost  of 
an  Incraasa  or  dacraaaa  of  IX  in  any  glvan  typa  of  contract  can  ba  aaslly 
computad* 

II)  l.a* I  tha  right  slda  of  (5),  la  tha  afflclant  parcant  of  tha  total 
racrultlng  coat  that  ahould  ba  spant  on  rasourca  1* 

III)  g^  rapraaant  alastlcltlaa  of  tha  1^^  anvlronmantal  factor  on  total 
mlnl'mn  racrultlng  coats.  Hanea  tha  Impact  a.g>  of  tha  impact  of 
unamploymant  changes  on  total  racrultlng  cost  can  ba  datarnlnad. 

Iv)  Note  that  tha  impact  of  changing  tha  dap  prof lias  (l.a.  tha  compactnass 

of  dap)  can  ba  estimated  also  from  the  coefficients  of  tha  variablas  that 

deal  with  tha  parcant  of  accaaalon  goals  that  ara  covarad  from  dep. 

v)  Nota  that  tha  minimum  cost  dapands  on  tha  sisa  of  tha  DEP  of  various 

types.  We  shall  uClllae  this  information  to  arrive  at  tha  optimal  size 

of  DEP  of  A  type  and  C  type,  to  minimize  total  racrultlng  costs. 

u 

A 

The  parameter  estimates  from  tha  afflclant  allocation  specification  (of 
Section  3.2)  are  presented  In  Section  4.2. 

4.0  RESULTS  OF  EXERCISING  MODELS  OF  SECTION  3  ON  FY84-FY86  DATA 

4.1  Estimation  of  Parameters  from  Behavioral  Production  Model  fo  the  Period 
FY64~-gYyr  (see  Section  3.1  for  the  technical  development) 

Table  7  displays  the  beta  estimates  and  t  statistics  (In  parentheses) 

for  the  key  two  classes  of  contracts,  l.e.  A  cell  and  C  cells.  This  table  Is 

u 

folioued  by  a  discussion  of  quantitative  insights  as  to  the  impacts  of  various 
factors  on  various  types  of  constract  production. 
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Tabla  7  BaclMtion  of  K«y  ParaMCars  for  Bahavloral  Modal 
(taa  Sacclon  3.1  for  cachnical  davalopaant) 

DIPBNDSMT  (Modal  1) 

VARIABLE  ln(ConcracCs  of  Typa  A)  ln(ContracCs  of  Typa  C  ) 

u 

INDEPENDENT 

VARIABLES 


Incarcapt 

13.87  (3.73) 

8.88  (1.72) 

Koyck  paraaacar 

.288  (3.94 

.059  (.98) 

In(racruletra) 

1.44  (4.71) 

1.15  (2.73) 

Slta  of  DEP  of  A  cypa  x 

1  In(racrulears) 

.000091  (2.82) 

-.000012  (-.28) 

!  Slxa  of  DEP  of  B  cypa  x 

1  In(racrulcars) 

-.00023  (-1.52) 

>.00016  (-.77)  { 

! 

1  Slxa  of  DEP  of  C  cypa  x 

.000005  (.75) 

.00019  (1.65) 

\  la(racrulcars)  ** 

1 

t 

Slxa  of  DEP  of  C  cypa  x 
In(racrulcars)  * 

-.000018  (-.82) 

-.00005  (-1.67) 

Slxa  of  DEP  of  D  cypa  x 
inCracrulcars) 

-.00005  (-.84) 

.00009  (1.05) 

2  Parcanc  of  lasc  aonch's 

eccasslOQ  goal  ccvarad 
by  DEP  X  In(racrulcars) 

,00001  (.89) 

.00009  (2.02) 

Parcanc  of  accasslon  goal 

2  aonchs  ago  covarad  by 

DEP  X  ln(racrulCars) 

-.00002  (-.05) 

.0002  (.52) 

Parcanc  of  accasslon  goal 
i  3  aonchs  ago  covarad  by 

^  DEP  X  InCracrulcars) 

-.0002  (-.93) 

.0005  (1.18) 

■) 

-8 

-9  , 

■  Dollars  of  flald  supporc 

d  dollars  x  InCracrulcars) 

-3.25  x  10  (-1.33) 

-1.63  X  10  (-.04) 

-8 

-8  . 

[  Dollars  of  Navy  NaClonal 

^  Advarcislng  x  In(racrulcers) 

2.35  X  10  (.57) 

6.9  X  10  (1.17) 

J  Dollars  of  Local  Advarcislng 

2  X  In(racrulCars) 

7.759  X  lO’^  (2.03) 

.0000011  (2.0622) 

a 

-9 

I  Dollars  of  Jolnc  DoD 

1  Advarcislng  x  In(racrulcers) 

5.4U4  X  10  (.75) 

-5.49  X  10  (-.01) 

ln(Sltt  of  tiiglbU 
populoeloo) 

.79  (3.53) 

.46  (2.73) 

Ptrctne  of  •liflbl* 
population  that  la  Black 

-.189  (-3.3) 

-.028  (-.35) 

ln(haadquartara  support  cost) 

.035  (1.A2) 

-.09  (-2.66) 

ln( local  unamployaant  rate) 

.37  (4.12) 

.426  (3.41) 

ln( ratio  of  military/ 
civilian  pay  ratios) 

-1.16  (-2.07) 

.47  (.599) 

January  monthly  duomy 

.062  (.92) 

.058  (.501) 

Ftbruary  monthly  dummy 

-.11  (-1.38) 

-.299  (-2.6) 

Harch  monthly  dummy 

-.105  (-1.63) 

-.175  (-1.9) 

April  monthly  dummy 

-.17  (-1.97) 

-.20  (-1.62) 

May  monthly  dummy 

-.29  (-3.40) 

-.28  (-2.2) 

June  monthly  dummy 

-.107  (-1.16) 

1 

• 

o 

1 

• 

July  monthly  dummy 

.08  (.77) 

-.16  (-1.07) 

August  monthly  dummy 

.056  (.55) 

-.24  (-1.67) 

September  monthly  dummy 

-.205  (-1.76) 

-.3C  (-2.19) 

October  monthly  dummy 

-.09  (-1.03) 

-.147  (-1.09) 

November  monthly  dummy 

-.128  (-1.71) 

-.063  (-.59) 

Oumoiy  for  FY84 

-.038  (-.28) 

-.107  (-.56) 

Dummy  for  FY85 

.03  (.459) 

.08  (.90) 
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Dlteutsion  of  Quanetcatlvo  Insights  froit  Bshsviorsi  ModsI  3.1 
for  ContrscC  Production  of  A  Typs 

i)  Ths  IsQgth  of  Isggsd  offset  (for  9SX  of  totsl  effect  based  on 

paraaeters  of  Table  )  of  resources  and  DEP  policies  to  be  felt)  is  2 

months  for  A  cell  contracts. 

11)  The  raw  recruiter  elasticity,  related  to  A  cell  production,  Is  1.44; 

the  total  recruiter  elasticity  (In  FY86)  on  A  cell  production  was  1.67. 

Hencs  the  levels  of  other  resources  and  DEP  policy  Inproved  the  raw 

elasticity  of  recruiters  (relative  to  A  cell  production)  by  16X. 

Ill)  The  estlaated  Incremental  gain  to  the  raw  recruiter  elasticity  on  A 

cell  contract  producter  from  the  average  slse  of  DEP  of  type  A  In  FY84 

was  .21*  or  an  Increase  of  ISZ.  This  Is  statistically  significant  at 

the  .005  level  of  significance.  Hence  recruiters  were  ISX  more  effec-* 

tive  in  FY84,  relative  to  production  of  A  cell  contracts  with  the  A 

cell  OSP  they  had  than  they  would  be  with  none.  Upon  working  out  the 

d  ln(k\) 

elasticity  of  A  cell  DEP  on  A  cell  production  (l.e. - — o—  ),  one 

d(DEP  A) 

arrives  at  1.4  for  FY  86.  Recall  chat  in  FY86  there  was  an  average  of 
2,378  OEPers  of  type  A  in  each  region  and  also  each  region  was 
obtaining  an  average  of  512  A  cell  contracts  per  month.  Hence  the  1.4 
elasticity  implies  that  23.78  more  A  cell  DEPers  in  a  region  in  Che 
steady  state  would  lead  to  7.17  A  cell  contracts  per  region  per  month; 
this  Implies  a  "referral"  rate  of  about  .3  referrals  of  A  type  per 
marginal  member  of  DEP  of  the  A  type. 

Iv)  The  Incremental  Impacts  to  the  raw  recruiter  elasticity  on  A  cell 
production  of  changes  in  the  ocher  types  of  DEP  are  Insignificant. 


*This  comes  about  since  average  size  of  DEP  of  type  A  over  FY86  was  14,268, 
yielding  an  average  per  region  of  2,378.  This  number  multiplied  by  the 
coefficient  of  (DEP  of  type  A  x  log  recruiters)  l.e.  .000091,  yields  .21. 


v)  The  Incremental  Impact  to  the  raw  recruiter  elasticity  on  A  cell 


production  of  changes  in  local  advertising  expenditures  in  FY86  was 

.019  (i.e.  a  change  of  about  IX);  this  is  significant  at  the  4X  level 

of  significance.  This  implies  an  elasticity  for  local  advertising  of 

d(ln  y^) 

.123  on  A  cell  production  since  — — — — — - — —  ■  q  x  (local 

d( local  advertising)  ^ 
advertising)  x  In  (//  of  Recruiters). 

vl)  The  estimated  incremental  impact  of  national  advertising  expenditures 

on  the  elasticity  for  recruiters  on  A  cell  production  in  FY86  is 

estimated  to  be  .0032.**  This  implies  an  elasticity  for  national 

advertising  on  A  cell  production  in  FY86  of  .02. 

vll)  The  elasticity  of  the  local  unemployment  rate  on  A  cell  production  is 

.372  and  significant  at  the  .01%  level  of  significance. 

viil)  The  elasticity  of  size  of  eligible  population  is  .79  (and  significant 

at  the  .03%  level)  and  shows  the  fact  that  reductions  in  the  size  of 

the  eligible  population  (i.e.  male,  I7'-21  year  olds)  lower  A  cell 

production,  but  not  at  a  proportionate  rate. 

ix)  The  elasticity  of  the  percent  of  eligible  population  that  is  Black  on  A 

cell  production  is  -.19  and  very  significant.  This  confirms  the 

conventional  wisdom  that  the  highest  quality  recruits  are  not  to  be 

found  in  the  areas  of  high  Black  concentrations. 

x)  The  compactness  of  DEP,  i.e.  relief  from  direct  ship  pressure  doesn't 

seem  to  effect  A  cell  production,  but  it  does  the  Important  IlIB's, 

HSDG's  (i.e.  C  cell), 
u 

xl)  The  elasticity  of  headquarter's  support  cost  on  A  cell  production  is 
.035,  but  significant  only  at  the  15X  level  of  significance. 


**The  t  value  is  only  .57  so  it  is  not  statistically  significant. 
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Discussion  of  Quanelcaclve  Insights  from  Behavioral  Model  3.1 

for  Contract  Production  of  Type  C  (based  on  parameters  of  Table  7) 

u 

1)  'nie  length  of  the  lagged  effect  (for  95%  of  total  effect  to  be  felt)  Is 

I  month.  Hence  lagged  effects  persist  longer  for  the  higher  quality 

recruit,  perhaps  reflecting  the  longer  time  needed  for  decision  making 

for  this  type  of  recruit  with  more  options. 

ii)  The  raw  recruiter  elasticity  is  1.15  for  C  cell  production  and  very 

u 

significant.  Note  that  the  comparison  of  the  elasticities  (namely  1.44 

for  A  cell)  suggest  that  recruiter  input  is  relatively  more  important 

for  the  A  cell  contracts  than  for  the  C  cell  contracts.  Again  this  is 

u 

consistent  with  conventional  wisdom. 

iii)  The  estimated  incremental  gain  to  the  raw  recruiter  elasticity  on  C 

u 

ceil  production  from  the  size  of  the  C  cell  DEP  using  FY86  averages  is 

u 

.242  or  a  22Z  gain.  This  comes  about  since  the  average  size  of  DEP  of 

type  C  over  FT86  was  7,956,  yielding  an  average  per  region  of  1,326. 
u 

This  multiplied  by  the  coefficient  of  (DEP  of  type  C  x  In 

(recruiters)),  l.e.  .00019,  yields  .219.  This  implies  the  estimated  ‘ 

elasticity  of  C  cell  DEP  on  C  cell  production  (for  FY86)  was  1.64. 
u  u 

Recall  that  in  FY86,  the  average  C  cell  DEP  was  7,956  or  1,326  per 

u 

region.  Recall  also  that  the  annual  national  contract  production  of  C 

u 

cell  contracts  was  21,073  for  a  monthly,  regional  rate  of  292.68. 

Hence  the  elasticity  of  1.64  implies  that  13.26  more  DEPers  on  the 

average  in  each  region  will  yield  (.0164) (292.68)  ■  4.8  more  C  cell 

u 

contracts  monthly,  for  a  "referral”  rate  of  .36  referrals  per  C  DEPer. 

u 

iv)  The  estimated  impacts  of  other  cell  types  on  C  cell  production  is 

u 

Insignificant. 


40 


v)  Th«  lncr«meacal  impact  to  the  raw  recruiter  elasticity  on  C  cell 

u 

production  of  changes  in  local  advertising  expenditures  In  FY86  was 

,027  (or  a  change  of  2.4Z).  This  Is  significant  at  the  4X  level  of 

significance.  The  estimated  elasticity  of  local  advertising 

expenditures  on  C  cell  production  is  ,176;  this  is  higher  than  is  the 
u 

case  for  A  cell  production  as  might  be  expected  since  much  of  the  local 
advertising  is  geared  at  classified  ads  that  may  appeal  more  to  the 
lower  quality  recruit. 

vi)  The  estimated  incremental  Impact  of  Navy  national  advertising 

expenditures  on  the  elasticity  for  recruiters,  related  to  C  production 

u 

in  FY86  would  have  been  .0096,  but  only  significant  at  the  24Z  level. 

The  elasticity  for  national  advertising  or  C  cell  production  is 

u 

estimated  at  .06. 

vii)  The  estimated  elasticity  of  the  local  unemployment  rate  on  C  produc-* 

u 

tlon  is  .426  (significant  at  .08%). 

viii)  The  elasticity  of  headquarters  support  cost  on  C  cell  productin  is 

u 

-.09  (and  significant  at  .84%  level),  capturing  perhaps  the 

substitution  phenomena  that  higher  headquarter's  expenditures  leads  to 

more  A  cell  contracts  and  hence  less  C  production  is  needed. 

u 

ix)  The  estimated  impact  on  the  recruiter  elasticity  of  relief  from  direct 

ship  pressure  one  month  earlier,  on  production  of  C  type  contracts  is 

u 

.00086  (l.e.  a  .08%  increase)  and  is  statistically  significant, 

x)  The  estimated  Impacts  of  other  resources  (pay,  percent  Black,  Joint  DoD 
advertising  expenditures,  etc.)  were  insignificant. 


Table  7-1; 

SUMMARY  OF  ESTIMATED  ELASTICITIES  FROM  BEHAVIORAL  MODEL 
(Evaluaced  ac  Means  of  FY86  Levels) 


Factor 

A  Cell 
production 

production 

Raw  Recruiter 

1.44 

1.15 

Supported  Recruiter 

1.67 

1.44 

Local  Advertising 

.123 

.176 

National  Advertising 

.02* 

.06* 

DEP  size  of  type  A 

1.4  (.3  referrals 
per  DEPer) 

0 

DEP  size  of  type  C 

u 

0 

1.64  (.36 
referrals 
per  DEPer) 

Local  Unemployment  Rate 

.37 

.426 

Eligible  Population 

.79 

.46 

Percent  Black 

-.19 

0 

• 

Field  Level 

Support 

Cost 

0 

0 

Headquarter 

Support 

Cost 

.035 

-.09 

Compactness 

of  DEP 

0 

.005 

*Not  significant  at  5%  level 


Dcclsloa  lasightu  for  Production  of  OChsr  Contract  Types  from  Model  3.1 

1)  One  of  the  only  2  statistically  significant  variable  (other  than  some 
of  the  monthly  dummies)  for  production  of  B  cell  contracts  was  local 
advertising.  This  was  estimated  to  Increase  the  raw  recruiter 
elasticity  (estimated  at  0)  by  .24  in  FY84). 


11)  The  other  statistically  significant  variable  was  for  Headquarters 
support  cost  at  -*.67,  capturing  as  before  perhaps  the  substitution 
effect  between  high  school  degree  contracts  and  non-hlgh  school 
contracts. 


Ill)  Consider  production  of  contracts: 

a)  Increases  in  DEP  of  type  A,  C^.  and  D  types  appear  to  have 
statistically  significant  effects  on  contract  production  of  C 


type.  As  an  example  Che  estimated  "referral  rate"  of  C  type 

Jl 

contracts  by  A  cell  OCPers  Is  .25.  The  other  referral  rates  are 
t 

difficult  Co  estimate  because  of  Che  small  size  of  DEP  of  C  and  D 

i 


b)  The  percent  of  population  that  Is  Black  has  a  positive  Impact  on  C 

j 

contract  production.  Che  elasticity  being  .45. 


c)  The  elasticity  of  local  advertising  on  the  production  of  C  type  of 


contract  is  .436 
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4,2  EstiMtion  of  P«r«a«tT8  from  Efficient  Cost  Models  for  period  FY84-FY86 

(•••  S«ction  3,2  for  the  cechnical  undcrpianlngs)  “ 

A  cotal  of  3  runs  wers  mode  with  chis  basic  approach: 

Model  2A:  Recrulcei's  cost  on  a  per  man-year  basis  (salary  and  benefits) 
were  included  (even  chough  the  salaries  of  the  recruiters  are  not  part  of  the 
Navy  Recruiting  Command's  Budget);  also  Che  necessary  conditions  for 
efficiency  were  imposed. 

Model  2Bt  Per  man  year  recruiter  costs  were  excluded;  necessary  condi¬ 
tions  for  efficiency  Imposed. 

Model  20:  Same  as  2B,  but  necessary  conditions  for  efficiency  relaxed. 
Note  chat  in  models  2B  and  2C ,  there  is  one  less  cost  share  equation  since  the 


niimber  of  recruiters  is  assumed  to  be  exogenous. 

Table  8  contains  the  estimated  parameters  from  the  3  models.  In  addition 
Tables  9  and  10  display  respectively  the  dollars  and  proportions  of  the  budget 
actually  spent  in  the  individual  3  years,  as  well  as  the  estimated  efficient 
levels  from  the  regression  analysis.  We  observe  from  Table  10  (recruiter  cost 
excluded),  e*g.  chat  the  percent  of  NRC's  enlisted  funds  (exclusive  of  head¬ 
quarters  expense)  devoted  to  enlisted  Navy  advertising  has  grown  from  16. 5Z  in 
FY84  to  25. 3X  in  FY86  at  Che  expense  of  field  level  support  for  recruiters. 
When  Che  necessary  conditions  for  efficiency  are  Imposed,  the  efficient  share 
of  field  support  costs  is  estimated  to  be  at  76.12Z,  versus  20. 8Z  for  Navy 
national  advertising  and  3.1Z  for  local  advertising.  When  Che  necessary  con¬ 
ditions  for  efficiencies  are  relaxed,  the  model  suggests  Navy  advertising  at 
Che  50Z  level,  at  the  expense  of  Che  field  support  cost.  In  other  words,  when 
possible  inefficiencies  in  past  allocations  were  taken  into  account,  the 
models  suggest  an  Increase  in  Navy  national  advertising  at  the  expense  of 
field  level  support  cost.  The  result  is  consistent  with  the  analysis  of  4.1 
where  field  support  expenditures  appeared  to  have  little  impact  on  the 
recruiter  elasticity  for  different  types  of  contracts. 
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Table  8 


Third  Stage  Regression  Paraacters  fro»  Efficient  Cost  Regression  Models 
(aultlequatlon  ayscea):  dependent  variable  Is  the  logarithm  of  total  recruiting  costs 


Variable 

Paraaeter 

T  Ratios  for 
Model  2a 
( recruiter 
cost  Included 
and  necessary 
conditions  for 
efficiency 
laposed) 

Parameter 
Estlactss  6 
c  Values  for 
Model  2B 
(recruiter 
cost  excluded 
and  necessary 
conditions  for 
efficiency 
imposed) 

Esclaates  & 

T  Values  for 
Model  2C 
(recruiter 
cost  excluded 
and  efficiency 
conditions 
relaxed ) 

Intercept 

1.22  (.92) 

.685  (.207) 

3.15  (.907) 

In  (contracts  of  A  type) 

.064  (1.53) 

3.57  (3.65) 

3.30  (3.35) 

In  (contracts  of  B  type) 

-.003  (-.97) 

-.007  (-.82) 

-.01  (-1.26) 

In  (contracts  of  C  type) 
u 

-1.18  (-3.83) 

.336  (.41) 

.55  (.67) 

In  (contracts  of  type) 

-.12  (-1.79) 

.185  (1.09) 

.22  (1.29) 

In  (contracts  of  D  type) 

.002  (7,37) 

-.00027  (-.28) 

.001  (.93) 

In  (price  per  unit  for  local 
advertising) 

.0094  (63.98) 

.031  (42.89) 

.031  (1.57) 

In  (price  per  unit  for  Navy 
National  Advertising) 

.067  (19.65) 

.208* 

.508* 

In  (price  per  unit  for  Field 
Level  support  cost) 

.235  (103.7) 

.761  (77.53) 

4 

.461  (3.45) 

( ln(  contracts  of  C3rpe  A))^ 

-.04  (-1.26) 

-.297  (-3.71) 

-.27  (-3.42) 

(ln( contracts  of  type  B))2 

-.0004  (-1.58) 

-.0005  (-.73) 

-.0009  (-1.25) 

(ln( contracts  of  type  C  ))2 

u 

.116  (4.04) 

-.029  (-.37) 

-.049  (-.65) 

( ln( contracts  of  type  C^)}2 

.014  (1,74) 

-.022  (-1.13) 

-.026  (-1.29) 

ln(Size  of  dap  of  type  A) 

2  aonths  earlier 

.929  (1.89) 

.71  (.58) 

.39  (.32) 

ln(Slze  of  dep  of  type  B) 

2  aonths  earlier 

.032  (3.87) 

.036  (1.69) 

.022  (1.04) 

ln(Slze  of  dep  of  type  C  ) 

2  aonths  earlier  ^ 

-.829  (-1.66) 

-.62  (-.50) 

-.44  (-.35) 

*  The  t  values  not  available  as  it  Is  calculated  -as  the  coapleaenc  of  the  other  two 
estiaated  paraaeters 


I 
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Table  8  cone . 

Variable 

Parameter 
Estimates  & 

T  Ratios  for 
Model  2A 
( recruiter 
cost  Included 
and  necessary 
conditions  for 
efficiency 
Imposed) 

Parameter 
Estimates  & 
t  Values  for 
Model  2B 
(recruiter 
coat  excluded 
and  necessary 
conditions  for 
efficiency 
Imposed) 

Parameter 
Estimates  & 

T  Values  for 
Model  2C 
(recruiter 
cost  excluded 
and  efficiency 
conditions 
relaxed) 

In  (Size  of  dep  of  type  C  ) 

2  months  earlier  ^ 

.0033  (.75) 

.058  (1.81) 

.05  (1.6) 

(In  (dep  of  type  A))^ 

2  months  earlier 

-.29  (-9.12) 

-.13  (-1.41) 

-.014  (-.13) 

(In  (dep  of  type  C  ))2 

2  months  earlier  ^ 

.311  (9.03) 

.14  (1.42) 

.014  (.12) 

In  (dep  of  type  A)  •  In  (1  of  recruiters) 

2  months  earlier  .573  (7.84) 

.215  (1.04) 

-.03  (-.14) 

In  (dep  of  type  C  )  •  In  (#  of  recruiters) 

2  months  earlier  ^  -.581  (7.37) 

-.23  (-1.055) 

.032  (.13) 

In  (Recruiters) 

not  applicable 

1.41  (6.46) 

1.69  (6.75) 

In  (Size  of  eligible  male 
population) 

.526  (9.36) 

-.51  (-2.63) 

-.71  (-3.32) 

In  (percent  of  eligible 
population  that's  Black) 

.031  (2.47) 

-.11  (-3.27) 

-.15  (-3.95) 

ln( level  .  Joint  Ood  Advertising 
expc  .i-.s) 

-.0003  (-.04) 

-.029  (-1.87) 

-.03  (-1.91) 

ln( level  of  Navy  Recruiting  Command 

Headquarters  cost)  -.0016  (-1.36) 

-.003  (-1.17) 

-.0025  (-.89) 

ln( local  unemployment  rate) 

-.048  (-1.71) 

-.058  (-.82) 

-.008  (-.11) 

ln( ratio  of  mllitary/clvlllan 
pay  ratio) 

-.069  (-.49) 

-1.65  (-4.73) 

-1.39  (-3.3) 

ln(Perr*»i  of  t*  - .  lOnth's 
accession  g'ji  covered 
by  dep) 

-.09  (-1.94) 

-.167  (-1.44) 

-.17  (-1.47) 

ln( percent  of  last  month's 

accession  goal  < ored  by  dep) 

.046  (.93) 

.474  (3.76) 

.46  (3.67) 

ln(percent  of  acc^^slon  goal  2 
months  ago  covered  by  dep) 

-.028  (-.49) 

-.069  (-.54) 

-.06  (-.49) 

ln( percent  of  accession  goal  3 
months  ago  covered  by  dep) 

-.097  (-1.99) 

-.565  (-4.64) 

-.55  (-4.5) 

45 


i 


! 

¥ 


Table  8  cont. 

Parameter 
Estimates  & 

T  Ratios  Cor 
Model  2K 
( recruiter 
cost  included 
and  necessary 
conditions  Cor 
eCClclancy 

Parameter 
Estimates  6 

t  Values  Cor 
Model  28 
(recruiter 
cost  excluded 
and  necessary 
conditions  Cor 
eCClclency 

Parameter 
Estimates  & 

T  Values  Cor 
Model  2C 
( recruiter 
cost  excluded 
and  eCClclency 
conditions 

Variable 

ImDosed) 

Imposed) 

relaxed) 

January  Monthly  dummy 

-.025  (-1.36) 

.26  (1.29) 

.04  (.88) 

February  Monthly  dumity 

.13  (6.78) 

.396  (7.69) 

.37  (7.16) 

March  Monthly  dummy 

.09  (4.51) 

.278  (5.51) 

.26  (5.23) 

April  Monthly  dummy 

.15  (5. 01) 

.33  (.37) 

.31  (4.00) 

May  Monthly  dumiqr 

.133  (2.81) 

.044  (.37) 

.021  (.17) 

June  Monthly  dummy 

.019  (.34) 

-.33  (-2.59) 

-.35  (-2.74) 

July  Monthly  dummy 

-.039  (-.56) 

-.44  (-2.91) 

-.47  (-3.11) 

August  Monthly  duiamy 

.056  (1.06) 

-.oil  (-.088) 

-.04  (-.30) 

September  Monthly  dummy 

.188  (4.06) 

.242  (2.07) 

.215  (1.83) 

October  Monthly  dummy 

.171  (9.06) 

.554  (11.81) 

.56  (11.92) 

November  Monthly  dummy 

.098  (5.41) 

.31  (6.90) 

.32  (7.05) 
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Table  9:  Comparison  of  Roaourca  Ucllitaclon  vrtch  Percancages  by  Year  (cose  of 
raccuieara  Includad;  aama  as  situation  In  Modal  2A) 


Lava la 

FY84 

FY85 

FY86 

Estimaced 
"Efficiency 
Levels 
from  Model 
2A 

Total  rasourcaa 
axpandad, 
axcluslva  of 
Haadquartars 
support  cost 

$150. 99M 

$167. 06M 

$186. 65H 

Dollars  and 
parcant  devotad 
to  local 
advertising 

$1.447M  (.96%) 

$1.51M  (.90%) 

$1.78M  (.94%) 

.94% 

Dollars  and 
parcant  devoted 
to  burdened 
national 
advertising 

$6.83M  (4.52%) 

$14.27M  (8.54%) 

$14.59  (7.82%) 

6.70% 

Dollars  and 
percent  devoted 
Co  field  level 
support  cost 

$33,24M  (22.01%) 

$37.78M  (22.61%) 

$40.78M  (21.85%) 

23.49% 

Dollars  and 
percent  devoted 
Co  on-board 
recruiters 
@  $32,000 
per  man-year 

$109.472M  (72.5%) 

$113. 50M  (67.94%) 

$129. 50M  (69.38%) 

68.87% 

Table  10;  Coaparison  of  Resource  Ucillzacion  with  Percentages  by  Tear 
(with  Recruiters  considered  as  Exogenous;  saae  as  situation  in  Models  2B  and  2C) 
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Conaidar  now  sooo  of  Cha  kay  substitution  Inslghta  from  tha  cost  allocation 
nodal  Ik  which  la  thought  by  tha  author  to  ba  of  tha  nost  ralavanca  slnca 
racrultara  ara  Includad  explicitly.  (To  axcluda  racrultars,  In  tarms  of  analy¬ 
sis  of  substitution  posaibllltlas  batwaan  various  typas  of  contracts  would  ba  to 
axcluda  tha  single  most  laportant  factor  In  racrultlng. )  Wa  shall  also  laposa 
tha  nacassary  conditions  for  efficiency  slnca  wa  ara  Intaraatad  In  the  nlnlmum 
costs  naadad.  Hanca  Model  2A's  scenario  la  tha  focus: 

I)  Tha  coefficient  of  the  logarlchn  of  (number  of  contracts  of  type  k 

(1  -  IIIA.HSDG'a)),  denoted  a  ,  •  .604. 

I 

Also  tha  coefficient  of  the  above  variable  squared,  denoted  c^,  was 

Insignificant  and  hence  is  taken  to  ba  0.  Hanca  tha  elasticity  of  A  type 

contracts  on  the  efficient  recruiting  cost,  l.a.  d(ln  K)  "a  +  2c  (In  y), 

d(ln  y  )  III 

Is  estimated  to  be  .604.  Hence  every  IT  Increase  In  A  type  contracts  Is 
predicted  to  Increase  total  efficient  recruiting  costs  (exclusive  of  head¬ 
quarter's  cost)  by  .604X.  The  fact  that  the  elasticity  Is  not  larger  than 
1  Is  because  not  all  of  recruiting  cost  Is  devoted  to  A  type  contracts. 

II)  The  coefficient  of  the  log(nuniber  of  contracts  of  type  C  ),  denoted 

u 

a  ■  -1.1797  and  the  coefficient  of  the  above  variable  squared,  c  , 

3  3 

■  .1158  and  significant.  Hence  the  elasticity  of  C  contracts  (III  B, 

u 

HSDG's)  on  the  efficient  recruiting  cost  is  -1.1797  +  2(.llS8)  In  y  . 

3 

Evaluating  the  elasticity  at  the  actual  mean  (for  FY86)  of  292.68  C  cell 

contracts  per  region  per  month,  yields  the  elasticity  of  C  cell  contracts 

u 

on  total  efficient  recruiting  of  .136.  Hence  the  substitution  rate  of  C 

u 

cell  contracts  to  A  cell  contracts  Is  4.44.  That  is,  4.44  C  cell 

u 

contracts  can  be  traded  off  for  I  A  cell  contract,  with  no  change  In 


recruiting  cost 


ill)  Th«  CMfflclants  •  and  c  •  ralacad  Co  B  call  concracCs  (l-ItIA,NHSDG' } 

2  2 

art  loalgnlf leant,  suggaaclng  chay  hava  no  tmpacc  on  racrulctng  coacs, 

l.a.  non  HSDG'a  ara  noc  supply  llnlcad,  buc  rathar  ara  damand  Ilmicad. 

Iv)  Tba  coafflclanc  a  for  C  contracts  (HSDG,  4A)  Is  <*.12  and  the  coafftclant 

**  t 

c  for  C  contracts  Is  .01368,  balng  significant* 

4  i 

ilsneo  tha  alastlclty  of  contracts  on  minimum  racrultlng  costs  Is  -.12 
2(.0l368}ln(y  ). 

Evaluating  tha  alastlclty  at  tha  maan  for  FY86,  wa  obtain  an  elasticity  of 

.012. 

Hanca  this  Implies  chat  the  recruiting  effort  required  for  11.33 

cell  contracts  Is  equivalent  to  chat  for  one  C  cell  contract. 

u 

v)  The  coefficient  a  for  D  cell  contracts  (3L,  NHSD)  Is  *002  and  very 

5 

significant.  Since  no  c^  variable  was  Included  In  the  regression  due  to 
the  small  number  of  D  contracts,  the  elasticity  for  D  cell  contracts  is 
estimated  at  .002.  This  implies  6  D  cell  contracts  could  be  exchanged  for 
1  cell  contract  with  no  change  In  recruiting  resources, 
vl)  Hence  the  sum  of  the  elasticities  (evaluated  at  the  mean  for  FY86)  for  all 
types  of  contracts  is  .754,  suggesting  chat  a  IZ  Increase  In  all  types  of 
contracts  across  the  board  would  be  accompanied  by  a  .75Z  Increase  In 
recruiting  costs,  holding  headquarters  cost,  unemployment  rate,  local  DoD 
advertising  expenditures,  etc.  fixed.  This  exhibits  a  small  Increasing 
return  to  scale  at  this  Level,  suggesting  that  expenditures  for  recruiters, 
advertising,  field  support  enjoy  some  small  economies  of  scale,  at  least 
for  Che  levels  expended  in  FY86.  We  also  observe  that  about  80%  of  the 
Increase  in  cost  is  due  to  the  A  cell  component.  Hence  to  summarize  the 
substitution  possibilities  among  the  HSDG  holders  we  present  the  following 


matrix: 


wmJTTiiTW,irwir«  wn  vajitu  iruwviruiftnrHwnnrw: 

I 


50 


A  cell 

C  cell 
u 

C  cell 
i 

A  call 

1 

4.44 

50.33 

C  cell 
u 

.225 

1 

11.33 

C  cell 
i 

.0199 

.088 

1 

i.«.  ch«  toc«l  of  «11  recruictng  cost  at  th>  margin  to  obtain  I  A  cell 

contract  (l»a.,  HSDG,  L-IIIA's)  could  ba  used  to  obtain  4,44  C  ceils 

u 

(Ill-B's)  or  50.33  C  cell  (l.e.  IV-A's);  the  effort  to  obtain  I  C  cell 

t  u 

contract  can  obtain  .225  A  cells  contracts  or  11.33  cell  contracts;  the 

effort  to  get  1  C  cell  can  be  used  to  obtain  roughly  .088  C  cell 
A  u 

contracts,  or  .02  A  cell  contracts, 
vll)  Impact  of  Relief  from  Direct  Ship  Pressure  on  Recruiting  Cost 

As  the  percents  of  past  months*  accession  goals  that  are  satisfied 
from  Dg  Increases,  the  recruiting  cost  for  upcoming  months  Is  decreased, 
as  expected.  This  Is  due  to  the  fact  that  relief  from  direct  ship 
pressures  provides  recruiters  the  luxury  of  prospecting  In  the  higher 
quality  market.  As  a  consequence  they  don’t  have  to  rely  on  the  "direct 
ships"  to  meet  their  short  term  quotas.  The  recruiting  effort  is 
"smoothed"  and  more  orderly.  As  a  concrete  example,  the  model  Implies  if 
direct  ship  pressure  Is  reduced  In  a  given  month,  the  cost  of  recruiting  3 
months  down  stream  Is  reduced,  the  elasticity  being  ~.097  (and  statisti¬ 
cally  significant  at  the  4.5X  level).  Hence  for  FY86,  the  average  percent 
of  a  month's  accession  goal  coming  out  of  OEP  was  91.6X.  If  this  was 
Increased  by  an  average  of  I A  to  92. 5X,  this  Implies  that  recruiting  cost 
(exclusive  of  headquarters  support  cost)  In  FY86  (at  about  $187H)  could  be 
reduced  by  about  $180K. 


vill)  Impact  of  Exogenous  Variables; 

a)  Percent  Black  In  male,  17-21  old  population;  As  this  percent 
Increases,  recruiting  cost  Increases,  as  expected,  the  elasticity 
being  .031. 

b)  Unemployment ;  As  unemployment  Increases,  the  recruiting  cost 
decreases,  as  expected,  the  elasticity  being  -*.048.  This  Is  consis¬ 
tent  with  the  fact  that  higher  unemployment  aids  recruiting. 

c)  Ratio  of  Milltary/Clvllian  Pay;  As  ratio  of  military  to  first  year 
civilian  pay  Increases,  recruiting  costs  go  down,  as  expected,  the 
elasticity  being  -.068.  This  coefficient  is  however  statistically 
Insignificant,  perhaps  due  to  small  variations  In  the  measure  or 
problems  In  Its  measurement. 

d)  Joint  POD  Advertising  Expenditures;  As  Joint  advertising  expenditures 
Increase,  Navy  recruiting  costs  decrease  as  expected  (the  elasticity 
Is  -.0002  but  It  Is  Insignificant). 

e)  NRC  Headquarter's  Expenditures;  As  the  model  was  run  at  the  regional 
level  and  since  much  of  the  Headquarter's  expenditures  is  difficult 
to  reduce  (e.g.,  civilian  budgets),  we  excluded  NRC's  Headquarters 
expense  from  the  dependent  variable  (recruiting  cost)  but  Included  It 
as  an  exogenous  variable.  Its  Impact  was  as  expected,  l.e.,  as  NRC 
Headquarters  expense  Increased,  other  recruiting  costs  can  decrease, 
the  elasticity  being  -.002  (significant  at  the  17%  level). 

5.0  MINIMAL  SIZES  OF  OEP  OF  A  AND  C  TYPE 

u 

5.1  Criterion  Utilized 


One  of  the  key  foci  of  this  research  effort  has  been  to  gain  some  quanti¬ 
tative  Insights  as  to  the  optimal  size  and  mix  of  DEP.  We  observe  from  Table  5 
of  Section  2  that  In  FY86  the  total  male  DEP  average  was  26,303  for  a  total  DEP 


ESTIMATED  RECRUITING  COST  ELASTICITIES 


A  CELL  CONTRACTS 

.604 

A  CELL  DEP 

-.205 

C  CELL  CONTRACTS 

.136 

U 

C  CELL  DEP 

-.08 

U 

B  CELL  CONTRACTS 

0 

Cj^  CELL  CONTRACTS 

.012 

Relief  from  Direct  Ship  Pressure 

-.097 

Percent  Black 

.031 

Local  Unemployment  Rate 

-.048 

Ratio  of  Military/Civilian  Pay 

-.068 

Joint  DoD  Advertising  Expenditures 

-.0002 

NRC  Headquarter  Expenditures 

-.002 

/ 


*NoT  significant  at  3%  LEVEL 


Table  11:  Comparisons  of  DEP  by  Fiscal  Year 


FY84 

FY85 

FY86 

Average  size  of  DEP  per  recruiter 

12.21 

.939 

8.098 

Average  DEP  size  as  a  percent  of 
total  contracts  obtained 

54.4Z 

42.6% 

33.2% 

Average  DEP  size  of  type  A  per 
recruiter 

6.96 

4.64 

3.52 

Average  DEP  size  of  type  C 
per  recruiter 

2.46 

2.27 

1.96 

Average  ratio  of  A  cell  OEPers 
to  C  cell  OEPers 

2.82 

2.03 

1.79 

u 
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size  per  recruiter  of  8.098.  This  was  down  froio  FY84  and  FY85  levels  of 

respectively  12.21  and  9.939.  Hence  in  reality  DEP  size  has  been  falling  (see 

Table  11).  The  total  average  DEP  of  type  A  per  recruiter  was  3.52  and  for  the 

C  cell,  it  was  1.96  for  a  ratio  of  1.79  A  cell  DEPers  to  each  C  cell  DEPer. 
u  u 

The  key  questions  being  raised  are  "What  should  these  levels  be?”.  The  first 
issue  to  be  addressed  is,  "What  is  Che  criterion  for  best?".  We  have  taken  the 
viewpoint  in  this  exploratory  analysis  Chat  the  DEP  size  and  mix  should  be 
chosen  to  tolnimlze  Che  need  for  recruiting  expenditures  (including  cost  of 
recruiters),  i.e.,  we  wish  to  select  the  DEP  size  and  mix  that  will  minimize 
the  total  of  Navy  national  advertising.  Navy  local  advertising,  field  level 
support  cost  and  Navy  recruiters.  Using  $32,000  per  man-year  for  a  recruiter's 
salary  and  benefits,  total  recruiting  expenditures  (excluding  headquarter's 
cost)  was  about  $187M  in  FY86  with  about  two-thirds  of  it  b-^lng  expended  for 
recruiter's  salaries  and  benefits  (see  Table  9  of  Section  4.2). 

W?  observe  at  this  point  chat  there  are  increasing  DEP  indefinitely  is  not 
practical.  Increasing  DEP  beyond  a  certain  stage  can  lead  to  inefficiencies 
and  drain  time  from  recruiter's  ocher  activities.  Indeed,  the  Air  Force  a  few 
years  ago  made  a  conscious  decision  to  reduce  DEP  since  they  felt  it  was  becom¬ 
ing  unmanageable.  Then  DEP  levels  per  recruiter  were  of  the  order  of  42.  How¬ 
ever,  Che  Navy  experience  has  had  a  high  DEP  ratio  of  about  11.54  so  that  Che 
Navy  hasn't  had  to  worry  about  DEP  being  too  high. 

5.2  Basic  Approach 

The  econometric  Trans  log  model  yielded  a  generic  function  of  Che  efficient 

total  recruiting  cost  needed  to  meet  a  given  number  and  mix  of  contracts  in  a 

given  recruiting  environment,  employing  a  given  DEP  policy.  The  DEP  variables 

Included  the  size  of  male  DEP  for  each  of  A  and  C  cells.  Also  quadratic  and 

u 

linear  functions  of  these  policy  variables  were  included,  as  well  as 


t 
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incer«  ‘ioiM  of  these  quantities  with  the  number  of  recruiters  present.  These 
functions  can  be  used  to  compute  an  elasticity  for  the  size  of  DEP  of  a  given 
type  on  total  recruiting  cost.  Then  one  can  ask  what  the  D&P  sizes  need  to  be 
for  this  Impact  to  be  beneficial. 

5.3  Threshold  PEP  Size  for  Type  A  Recruits 

Consider  first  the  estimated  elasticity  on  efficient  total  recruiting 
costs  of  changes  In  DEP  size  of  type  A. 

The  elasticity  for  DEP  of  type  A  on  total  efficient  recruiting  cost  Is  by 
definition: 

d(ln(efflclent  recruiting  costs))  (7 ) 

d(ln(DEP  type  A) 

From  the  run  2A,  we  have,  focusing  only  on  the  statistically  significant 
variables  (at  about  the  lOZ  level  of  significance): 

ln(efflclent  recruiting  costs)  •  .92  InCslze  of  DEP  of  type  A,  2  months  lagged) 

-  .29[in(slze  of  DEP  of  type  A,  2  months  lagged)]^  (8) 
+  .3729  ln(#  of  recruiters)  ln(slze  of  DEP  of  type  A,  2 
months  lagged)  constant  (a  function  of  variables 
other  than  dep  size  of  type  A). 

Hence  the  elasticity  of  DEP  of  type  A  on  efficient  recruiting  costs,  from 
(7)  and  (8),  is  .92  -.58  ln(slze  of  DEP  of  A  type)  +  .5729  ln(#  of 
recruiters),  or  approximately: 

.92  -  .58  In  (  DEP  A  (9) 

\  rec 

i 

Note  as  expected,  this  Is  becoming  more  pronounced  as  the  size  of  DEP  of 
type  A  per  recruiter  increases  (as  long  as  DEP  A  per  recruiter  exceeds  1). 
Also  the  elasticity  of  DEP  size  of  type  A  on  recruiting  cost  la  not 
constant  but  depends  on  the  level  of  DEP  of  type  A  per  recruiter.  For 
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FY84,  ••g*»  this  works  out  to  bs  -.205,  l.e*  a  LX  Increase  In  DEP  of  type 
A  dncreasss  total  recruiting  cost  by  .2Z. 

Denoting  DEP*  as  the  optimal  size  of  DEP  of  type  A  lagged  2  months,  we 
A 

have  the  minimum  threshold  levels  for  dep  sizes  of  t3rpe  A,  l.e.  the  level  of 

DEP  of  type  A  per  recruiters  where  the  elasticity  first  becomes  negative,  l.e. 

choose  DEP*  so  that 
A 


/  DEP*  \ 

.92  -.58  In  [  4  <  p  (10) 

\ recruiter  / 


DEP* 

or  A  >  4.8836. 


recruiter 

Since  the  average  DEP  of  type  A  in  FY86  was  3.52,  this  minimal  threshold 

condition  represents  an  increase  of  about  40Z  over  the  FY86  level.  Put  another 

way,  in  FY86,  the  average  DEP  size  of  type  A  was  14,268  with  an  average 

recruiter  size  of  4,047  recruiters.  Given  the  minimal  DEP  size  per  recruiter 

A 

(from  (10)),  the  minimal  size  of  DEP  of  type  A  would  have  been  19,764  DEPers, 
an  increase  of  about  5500  or  about  40Z. 

5.4  Threshold  DEP  Size  for  Type  C  Recruits 

- Sir - tj: - ^ - 

Performing  the  same  analysis  for  DEPers  of  type  C  (l.e.  HSDG,  IIIB's), 

u 

the  equation  from  the  regression  is: 

In  (efficient  recruiting  costs)  >■ 

-  .829  ln(size  of  DEPers  of  type  C  ,  2  months  lagged) 

u 

+  .311S(ln(8ize  of  DEPers  of  type  C  ,  2  months  lagged))^ 

u 

-  .571  In  (recruiters)  In  (size  of  DEPers  of  type  C  ,  2  months  lagged) 

u 

Hence  the  elasticity  of  DEP  of  type  C  on  the  efficient  recruiting  costs  is 

u 

-.829  +  .623  ln(size  of  DEP  of  type  C  )  -  .571  ln( recruiters). 

u 


For  FY86,  e.g. ,  this  works  out  to  be  -.08,  i.e.  a  IZ  increase  in  size  of  DEP  of 

C  cell  decreases  total  recruiting  cost  by  .08Z.  We  observe  this  elasticity 
u 


also  la  noc  conscant,  and  depands  on  cha  laval  of  DEP  of  cypa  C^. 

Naxt  focus  on  cha  minimal  sice  of  DEP  of  cypa  C  .  Danocing  DEP*  as  cha 

u  CU 

optimal  siza  of  DEP  of  cypa  C  ,  wa  obcain  as  Cha  minimal  chrashold  for  C  cypa 

u  u 

DEP, 

-.829  +  .623  ln(DEP  C*)  -  .571  In(recruiCers)  <  0  (11) 

u  ■“ 

or 

3.783  DEP  C* 

.083  <  (12) 

recrulcer 

For  FY86,  cha  avaraga  number  of  recrulcers  par  area  per  monch  was  674. S.  Hence 
for  FY86,  cha  minimal  DEP  siza  of  Cypa  C  per  recrulcer  would  have  been 


3.783  -  3.783  .  2.20.  (13) 

.053  TTTIT 
(674,5)  . 

This  represancs  abouc  lOZ  Increase  over  Cha  FY86  level.  PuC  anocher  way,  in 

FY86,  Che  average  DEP  size  of  type  C  was  7,956,  wich  an  average  number  of 

u 

recrulcers  of  4,047.  From  Che  above,  Che  minimal  number  should  have  been 

8,903,  an  increase  of  abouC  1,000.  Combining  cha  cypa  A  and  Cypa  C  cogecher., 

u 

we  suggesc  a  minimal  Increase  of  abouc  6500  DEPers  in  chese  2  cacegorles,  an 
overall  increase  of  abouc  29%  in  Chese  2  cacegorles  chac  consCiCuCed  abouC  85Z 
of  all  DEP.  We  also  observe  chese  recommended  chreshold  levels  are  consider¬ 
ably  higher  Chan  che  accual  FY86  levels,  are  qulce  close  Co  Che  levels  observed 
in  FY85,  and  were  exceeded  by  che  accual  levels  in  FY84. 
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Ttble  12:  MINIMAL  THRESHOLDS  FOR  DEP  SIZES  OF  TYPE  A  AND  C  CELL  CONTRACTS 

u 

Tocal 
of  A  cell 


A  cell  DEP 

C  cell  DEP 
u 

&  C  cell 
u 

Minimal  DEP/recrulcer 

4.88 

2.2  (in  FY86) 

7.08 

Actual  A  DEP/recrulcer 
la 

FY86 

3.52 

1.96 

5.48 

FY85 

4.64 

2.27 

6.91 

FY84 

6.96 

2.46 

9.42 

Actual  Average  Size 

DEP  In  FY86 

14.268 

7.956 

22.224 

Minimal  Size  DEP  In 

FY86 

19.764 
(Increase 
of  40*) 

8.903 
(Increase 
of  III) 

28.667 
(Increase 
of  29X) 
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